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ABSTRACT )
A ORS8O

The objective of this study was to determine costs imposed by regulatory
permit procedures on california's coastal aquaculture industry and to assess
the effects of these costs on aguaculturalists and the development of the industry.

Permit experiences were reconstructed through interviews with aguaculturalists.
Information obtained was confirmed with permit agencles. Results were analyzed
to determine the effects of costs of government regulations on the 'industry.

Permit acquisition can be time-consuming, expensive, and uncertain. The
actual cost of the process for a given firm is a function of: a) the organism
cultured; b) the technigue employed; c) facility giting; and d) the year the
process was initiated. A large number of agencies independently regulate
aquaculture, and there is no guarantee that firms can obtain approval from all
agencies. This uncertainty discourages individuals and banks from providing
aquaculturalists with capital. In sum, costs related to the permit process
discourage small-scale aquaculture ventures.

The paper can be used by: (1) policy-makers in the process of shaping
public policy; (2) potential aquaculturalists requiring an understanding of
institutional constraints; (3} banks and investors considering aguacultural
investments; (4) industry members needing assistance during expansion; and
(5) educational institutions studying economice and public policy.

Key issues raised by the study include: (1) can the volume of regulations
ba lessened to reduce burdens on firms; (2) can inter-governmental agency
cooparation be anhanced to reduce cost and delay; (3) what steps can government
take to encourage the flow of capital to aquaculture; and (4) does government
wish to promote large corporate investment or small business venture? How

would this intention be implemented?
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CHAPTER ONE: MARINE AQUACULTURE AND THE

REGULATORY ENVIRONMENT

1.1 Introduction

The idea that humans would one day farm the sea has been an exciting

prospect for generations. Yet aquaculture--the science and art of growing

aquatic speciles in controlled or selected environments--has only recently been

pursued on a commercial scale. In the past the United States had an abundance

of fisheries resources but now must import over half of the seafood it

consumes.l The U. S. balance of payments situation is being aggravated as a

result.2 A reversal of this trend does not lock promising.

%y, §. fisheries resources are already being harvested at

or near maximum sustainable yield levels. Imports have

increased, but world demand is also expanding. This

situation is expected to limit the amount of seafood

available for export to the United States or to make it

excessively expensive. Thus, the U. 8. demand for

traditional seafoods will become critical within the next

decade, resulting in physical shortages and increased

prices of many products."3

It 1s clear that there is a potent economic incentive for this country to

promote the establishment and growth of a domestic aguaculture industry.
There is a serious gquestion, however, whether California's vast marine

resources will play an appropriate part in a national effort to augment

domestic seafood supplies. Over the past fifty years, California has woven

a requlatory net so broad and so fine that it may completely screan cut a



marine aguaculture industry. Potential California aquaculture entrepreneurs
must spend considerable amounts of time and money complying with local, state,
and federal governmental requirements before they can begin operations, It

is the objective of this paper to determine whether the overhead monetary
cost attributable to governmental regulation is acting as a major barrier to
the development of a coastal aquaculture industry in California.

The following chapters will provide an analysis of the effects of this
cost. The purpose of this introductory chapter, however, is to provide the
reader with some background in the subject at hand. First, the potential
that aquaculture holds in the United States will be discussed. Second, a
brief profile of the California coastal aquaculture industry will be presented.
Third, a discussion of the agencies involved in regulating ceoastal aquaculture
will be offered. Finally, a presentation of the types of costs that are

incurred as a result of complying with regulatory controls will be given.

1.2 The Potential for Aquaculture

In 1975, total world aquaculture preduction amounted to six million metric
tors (mt) (13.2 billion Pounds)-4 This represents approximately ten percent of
world fish production,’ Japanese aquaculture production increased from 110,000 mt
(242 million pounds} in 1971 to 300,000 mt (1.1 billion pounds) in 1975.6

Japan presently produces roughly ten percent of its fisheries products
through aquaculture_7 In 1974, Israel produced almost half its finfish
through aquaculture which amounted to 10,330 mt (2.7 million pounds).8 In.
the United States, however, only three percent of domestic landings (65 mitiion
metric tons, or 143 million pounds) was produced through acguaculture during

19?5.9 Indeed, while world aquaculture production has doubled within the last




five years, U. 5. production has remained static.lo Yet, with proper
support, agquaculture in this country could reach 250,000 mt (550 million
pounds) by 1985 and one million mt: (2.2 billien pounds) by the year

2000.1l

1.3 The California Coastal Aquaculture Industry

The potential for aguaculture in California remains unknown. However,
the long range prospects for a successful aquaculture industry seem promising.
Increasing prices for Pacific fisheries products have enticed a handful of
individuals to attempt to establish commercial operations in the state. Four
areas of aquaculture are actively being pioneered: 1) molluscan (oyster,
aysterseed, and apalone); 2) anadromous ¢£ish {(silver and king salmon, and
gteelhead trout); 3} crustacean (lobster); and 4) aguatic plants (Iridaea
and carrageenan). Molluscan and anadromous fish aquaculture are discussed
in chapters two through four of this paper. Discussions of crustacean and
aquatic plan aquaculture will be conspicuously absent. To date, both of
these areas of aquaculture remain in the experimental stages.

Two projects are presently under way in the area of crustacean aquaculture.
At the Bodega Bay Marine Laboratory of the University of California, researchers

12
are working on the cultivation of the American lobster, Homarus Americanus.

Aquaculture Enterprises, a small privately funded venture located in Monterey,
california, is also attempting to develop a commercially viable lobster

aquaculture system for H. Americanua. The Bodega Marine Laboratory's

activities are excluded from this report for two reasons. First, the
Univeraity of california's aguaculture research endeavors are not governed

by the same requlatory controls which apply to the commercial industry. Second,




this paper focugses only on the effects of regulatory costs paid by private
sector firms. While Aquaculture Enterprises is indeed a pPrivate sector
Operation, itg activities remain experimental, Determining the effects that
regulatory costs have had on this firm would be of little value.

Plant aguaculture jis also in its infancy. Thus far only one California
venture has entered the field. catalina Offshore Products, Inc. (COP) of
Catalina Island, California, is involved in developing cultivation techniques
for Iridaea, a gea weed which is made into a gel that is used in bio-medica]
research.13 This firm is enclosing areas of Open ocean waters with Submerged
nets and planting crops on the sea floor. Because COP has yet to engage in
commercial activitieg, an assessment of its experience with the regulatory
environment would not Yield substantial results. However, one must bear in
mind that plant aguaculture may be an important component of California's
coastal aquaculture industry in the future. A 33 million per year industry
presently exists on the northeastern coast of the United States.l4 Declining
levels of water quality there have prompted a number of East Coast plant
aquaculturalists to seek suitable sites on the West Coast for use in commercial
operations.ls

Levels of technolegy in the areag of molluscan ang anadromous fish
aquaculture have advanced to where commercial cultivation of abalone,

salmon, oysters and oysterseed is taking place in California,
Although many of the cultivating technigques employed are somewhat primitive,
California aquaculturalists are convinced that technelogy is not the barrier
to the development of the industry. They place a major part of the blame on

the volume of regulations which control many of their activities,
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1.5 The Regqulatory Environment

1+ has been stated that forty-two government agencies and sub-agencies
of local, state, and federal jurisdiction can be involved in the affairs of a
given agquaculture enterprise.16 In addition to the handful of agencies that
are involved in the activities of any business {(the Internal Revenue Service,
the Social Security administration, the Unemployment Mmeinistration, the State
Franchise Tax Board, etc.), aquaculture ventures must contend with agencies
that administer laws and regulations in the following areas:

a. Coastal Protection and Land-Use Planning

b. Public Health “

c. Wildlife Protection

d. Environmental Protection

e. Navigaticnal Safety

f. Occupational Safety

g. Investment Protection
private compliance with the public responsibilities inherent within each of

these areas oconsititutes dealing with the following agencies.

a. Coastal Protection and Land-Use Planning

California's 1100 miles of coastal resources are protected by a variety
of controls. Coastal aquaculturalists must adhere to regulations administered
by the State and Regional California Coastal Commissions. In addition,
because many of the activities of aquaculture take place on public tidelands
and ocean bottoms, the State Lands Commission has ;egulations that may apply-
City and County Planning Departments also set land-use policies which may
restrict the way coastal land can be developed and the way in which private

property can be used.




b. Public Health

Aquaculture iz in the buginess of preducing aquatic organisms in high

densities. Somatimes antibiotics must be used along with other disease

controlling chemicals. The California State Health Department, Federal Food
and Drug Administration, and Bureau of Alcohol, Tobacco and Pirearms have

certain standards which regulate the use of such chemicals,

¢. Wildlife Protection

Many laws and requlations which govern hunting and fishing in state and
federal waters alse apply to aquaculture. Inspectiong, monitoring programs,
and prohibitions which were designed for hunters and fishers mist also be
adhered to by aquaculturalists. These regulations are administered by the
U. S. Fish and wildlife Service, and the California Department of Fish and

Game.

d. Environmental Protection

Aquaculturalists who conduct cperations on land cultivate marine animals
in salt water that is taken from and returned to the sea. Chemicalg are often
added to this water. In addition, the waste products of the organisms are
concentrated in the outflow. Aquaculturalists must therefore comply with
the water guality standards and environmental requirements set by the
Environmental Protection Agency, the California State Regional Water Quality

Control Boards, and the State Resources Rgency.

e. Navigational Safety

The U. S. Army Corps of Engineers administers federal regulations which
protect the szafety of navigable waterways. When an aquaculturalist condugts
dperatfons 'or builds any structure in navigable waterways approval from the

Corps must be gained.

it



£. Occupational Safety

The State and Pederal Occupational Safety and Health Adminigtration
enforces requlations which are designed to protect the health and safety of
employees. OSHA administers and enforces safety standards which appiy to
almost every aspect of an enterprise, from construction to operations to

accidents.

g. Investment Safety

The California Corporations Conndssioﬁ and the Federal Security Exchange
Commission regulate the way in which new business;s, inciuding aquaculture
venturea, raise capital. Complying with these requlations includes keeping
detailed financial records and £filing annual financial statements.

Thus, the business activities of coastal aquaculturalists are governed

by a wide array of agencies which administer a myriad of laws and regqulations.

1.6 The Cost of Regulations

Complying with these agencies and the regqulations they administer can be
expengive, There are four ways in which costs can be incurred.17 First, the
process of acquiring permits can be expensive. Before an aquaculturalist can
operate, permits must be obtained and fees must be paid. GScme agencies mAy
require that bonds be posted or special studies be undertaken before they will
consider lasuing permits. Lawyers, engineers, and other professional consultants
may have to be hired. These direct expenditures, including managerial and
administrative salaries devoted to permit acquisition, can involve substantial
amounts of money. Second, administering the requlations that apply after
permits have baen obtained can be costly. To conduct monitoring and inspection

activities in accordance with regulations necessitates that an aguaculturalist




spend time and money on clerical and administrative activities. 1In addition,
legal assistance may be required to interpret the proper way in which these
functions should be carried cut. Third, conforming to requlations may require
additiconal capital investment for plant and equipment. Here, too, managerial
time and energy must be expended. Indeed there are occasions when such
conformance is impossiblelB and large amounts of time and money must be
devoted to modifying requlations. Finally, there are opportunity costs to
compliance. When regulations are grappled with, vital entrepreneurial energy
iz diverted from solving important technoleogical, financial, and engineaering
problems which impede a firm's progress.

The purpose of this analysis is to test the hypothesis that the monetary
cost of the process of obtaining regulatory permits constitutes a major barrier
to persons wishing to enter the marine aquaculture industry.lg In order to
teat this hypothesis it is hecessary to measure the wvariocus costs associated
with regulatory compliance. It is, of course, impossible to measure each of
these costs accurately since such things as delay can be a minor cost to one
venture but a major threat to another. Indeed some costs, such as lost
opportunity to do something else with the same capital, cannct be measured
at all without being dubiously speculative. These limitations are especially
important to bear in mind here because coastal agquaculture in California is
both recent in its development and small in itg scale. The choice of
operations from which to choose is thus small and the history of each operation
is hardly long enough to measure according to any yardstick. In short, the
reader is cautioned to recognize that the samples selected for measurement
are not representative of an industry. Many operations have started and

failed and even more have failed before they reached operational status.



These failures are not represented in this study and the impdct of régulat.ion

on their failure has not been examined.

1.7 Methodology

In drﬁer to properly assess the effects of the costs of permit acquisition
on the development of California's coastal aguaculture industry, the following
five-step process was employed. First, successful molluscan and anadromous
fish agquaculturalists were interviewed., Information was g&thered during
interviews which pertained to the number of permits each agquaculturalist had
to acquire, the agencies which granted these pémits. the price of each permit,

the time spent acquiring each permit, and the additional expenditures accruing
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to the proceas (legal fees, consultant fees, administrative salaries, etc.}.
Second, the information obtained was then checked for accuracy. Personal
searches of public agency files were conducted when posaible. When distance
prohibited personal searches, agencies were contacted by telephone and staff
members conducted file searches. Third, literature was surveyed to gain
information about: a) each area of aquaculture; b) the cultivating technique
presently employed; and ¢) the financial environment within which aquaculturalists
operate. Fourth, agency personnel, financial professionals, and research
sclentists were contacted for supplementary information. Finally, the resultant
information was analyzed to determine the effects of the costs of the permit
acquisition process on the California coastal aguaculture industry.

The purpose of this report is to assist local, state, and federai peolicy
makers who are in the process of shaping public policy toward aguaculture.
Individuals who are considering entering the aquaculture industry can alsc
use this study to gain an understanding of the economic and institutional
constrainta they may face when attempting to establish operations. Financial
institutions and investors can use this study to better understand the finaneial
needs of aquaculturalists and the risks associated with investing in
aguaculture operations. 1In addition, certain aspects of this report may be
helpful to industry members as they seek to expand their operations or attempt
to diversify into other areas of agquaculture. Finally, this report can serve
as an important tocl to educational institutions engaged in the study of
coastal development, business economics, and public policy.

The following chapter presents an assessment of the costs imposed by
the requlatory permit process on abalone aquaculturalists. Chapter three

discloses the regulatory costs borne by California's only anadremous fish



i1l

aquaculture firm. Chapter four examines the cost of the regulatory permit
process for oyster and oysterseed aquaculture firms. The last chapter
presents the results of this effort and considers the economic effects of
the regulatory permit process on the economic structure and development of
the coastal aguaculture industry. In the last part of this chapter,

alternatives to the present system are offered.
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CHAPTER TWO: THE REGULATORY COSTS ASSOCIATED WITH

ABALONE AQUACULTURE

2.1 Introduction

The cost imposed by government regulations on an abalone aquaculture firm
is directly related to the number of requlatory agencies which have jurisdiction
over the firm. The regulations applying to a particular operation are, in part,
a function of the aguaculture technique employed. One of three methods can be
used. Abalone can be ¢ultured using: (1)} enclosed on-shore artificial habitats;
(2Y off-shore natural or artificial habitats; or (3) a combination method which
breeds young abalones on shore and later transfers them off shore to develop
to maturity. The cost of regulation is also a function of facility siting.
Different locations fall under the jurisdiction of different levels of govern-
ment. Thus a firm’s site can be subjected to varying degrees of regulation
and cost. Finally, operations started in different years are subject to differ-
ent controls.

The principle objective of thig discussion is to assess the overhead cost
attributable to public regulations. More precisely, however, it is our purpose

to explore the various costs of public requlation imposed on abalone growers

within the context of a) time, b} place, and c} method employed in their operation.

The best way to gain this understanding is to look at examples of various forms
of industrial abalone aguaculture techniques now in use. But before costs can
be examined it is first important to understand something about abalone and the

industry geared to produce it.

2.2 The California Red Abalone

The California Red Abalone, Haliotis rufescens, is the largest type of

abalone in the worldl and the most important from a recreational and commercial
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sta.ndpoint.z The red abalone reaches maturity in approximately ten years, weigh-
ing over four pounds, and measuring approximately eleven inchgs.3 It is a
single-shelled mollusk that grows in tidal and subtidal areas along the California
coast. _

The edible portion of the red abalone is its "foot," the muscle which it
uses to attach itself to submerged rocks. In its natural afnte. abalone flesh
is tough and gristly, and thus barely edible. Elaborate preparation ig required.
In the United States, the foot, which weighs approximately one pound, is
separated from the shell and sliced into one-quarter inch "steaks." These thin
gsections are then pounded in order to tenderize them, and are usually quick-fried
in a seasoned egg batter.4 In the Far East canned abalone is prepared in a
variety of ways and considered a delicacy, chopped for soup, diced or ground
for chowder, fried or smoke-dried and chewed like a seafood jerky. In Japan,

abalone is thin-sliced raw and gerved as sashimi or sushi.5

2.3 Economic Incentives

Over the years, the ocean harvest of abalone has been declining steadily.
As early as 1864, california's Chinese population harvested the red abalone.
Great numbers were shucked, sliced, and dried in open racks. The processed
meats were then shipped to the 0xient.6 During its peak, the annual abalone
harvest averaged between five and six million pounds.’ Thig has dwindled to
a current level of slightly less than one million pounds.e

The declining supply of abalone has been met with significant increases
in both consumer demand and wholesale and retail prices. Over the last ten
years, wholesale abalone pricea in the United States have increased from $1.40

9

per pound to a current price of $8.00 par pound. In the last two years alone,

wholesale prices have increased more than seventy percent.lo Over the last
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ten years, canned abalone has increased from $26 to $215 per case.l1 Retail
prices have also increased sharply to a current level of $11.50 per pound.12 A
single restaurant portion consisting of two or three steaks weighs a total of
one-third to one~half pound and costs from $9.00 to $15.00.13

Because of sharp declines in stocks, many restrictions have been placed on
harvests. Size limitations, closed seasons, and regulations which prohibit the
drying, shipping, and canning cf abalone have been in force for over forty years.
These restrictions, however, do not apply to cultured abalone.l4 Thus, anyone
who can successfully grow a large number of abalones to marketable size will be
able to augment supplies and make potentially large profits. These economic
incentives have prompted a number of individuals to investigate the feasibility

of culturing abalone in on-shore and cff-shore natural and artificlal habitats.

2.4 california Abalone Agquaculture Enterprises

There are, at present, five individual firms attempting to establish abalone
aquaculture cperations. Three firxms are currently in the production phase: The
Ab Lab, located in Ventura County; California Marine Associates of San Luis Obispo

County; and Monterey Abalone Farms of Monterey County. (See Figure 1.)

a) The Ab lab

The Ab Labl5 was established in 1974. It is located in Port Hueneme,
California, on federal land leased from the Department of the Navy. Two indivi-
duals, a marine biclogist and a business manager, run the entire operation., The
faciliity consists of a hatchery room approximately 25' X 25' in size, a small
laboratory for preparing feeding solutions, a small room with tanks for setting
abalone larvae, and a set of outside development tanks. The Ab Lab has
contractual agreements with Union 0Oil Company to use the water column

below an off-ghore oil platform to grow abalones to marketable size.
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San Frani:isoo

Figure 1: Locations of Abalone
Aquaculture Facilities PORT
HUENEME
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Abalones are spawned through chemical inducement at the facility and are
aliowed to develop for six months to one year. At this age they are approximately
one-half to one inch in size. The young abalone are then brought by boat to the
oil platform and are placed in "growing containments.” The containments are
plastic drums which are anchored to the oil platform. They are approximately
four feet deep and are filled with plastic baffles. Divers place the voung
abalones by hand into the containments. The animals are then allowed to grow
for three to five years or until they reach marketable size.

Thus far, capitalization of the Ab Lab venture has approached $90,000. The
business originally operated as a limited partnership. In 1975, the operation

16

was reorganized as a close corporation under California Corporation Commission

requlations.

b) California Marine Associates

California Marine Assoclates (CMA) is located on Estero Bay, five miles north
of Cayucos, California. The cperation was established in 1968 to culture red
abalone for commercial purposes. Five individuals are employed in the operation.
The CMA facility includes three large rcoms in which abalones are spawned
artificially. The free-swimming abalone larvae settle to the bottom of one of
many plastic tanks and feed upon the algae grown on the sides and bottom of the
tank. In about ten to twelve months, or when they have reached one inch in size,
the fry (young abalene) are switched to a diet consisting exclusively of kelp.l?

By three years of age, the young abalone have grown to approximately two
and one~half to three inches and are transferred to one of three outdoor concrete
basins with free-standing panels. The young abs attach themselves to the panels
and feed upon kelp. Each tank is 30' X 16' X 10' deep and is divided intc three
sections with separate fill and drain lines.la Each section holds about 10,000

abalone.lg Eventually, forty tanks are to be built which will produce some

20
400,000 six-year-old abalone a year.
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CMA is also experimenting with the use of the water column beneath Atlantic-
Richfield Company's (ARCO} oll platform, "Holly," located in the Santa Barbara
Channel. A number of two and one-half to three year o0ld abalone have been
planted in specially designed plastic habitats which are connected to the oil
platform. The firm estimates that they will eventually harvest 250,000 marketable

abalone each year from the waters below the platform.

Annual sales are anticipated to reach one million dollara. CMA is not

limiting sales to restaurant markets in the United States, but is hoping to sell

seed and smaller abalone in the U.S. and Japanese markets. Three-to-four-year-old
animals will be canned; four-to-six-old animals will be exported to the Orient;

and six-to-eight-year-old animals will be sold to restauranta.21

Total capitalization of the enterprise has approached $700,000 for the
ten-year period of operation.22 CMA operates as a general partnershiﬁ under
California Corporation Commission regulations.23 In 1975, a commitment for

$415,000 in additional capital was cbtalned from ARCO after a contract was made

which solicited CMA's research expertise to examine the feasibility of using oil

24 In the long run, it is the deaire of California

uspended from the ocean floor.zs

platforms in abalone rearing.

Marine Associates to grow abalone in containers s

¢} Monterey Abalone Farms

Monterey Abalone Farms (MAF) was established as a limited partnership in

1972 for the puwrpose of culturing abalone from spawn to adult in on-shore tanks.

MAF is located on private land within the city of Monterey. Total capitaliza-

tion of the venture to date is estimated at $2 million.26
27

Operations are conducted within a three-story 20,000-square-foot building.
The f£irst and second floors contain laboratories and holding tanks. Offices

are on the third floor. MAF employs about ten individuals: a business manager,
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several marine biologists and biochemists, and various laboratery and adminis-

trative assistants.28

MAF scientists have done an excellent job of synthesizing the environmental
conditions of the ocean. Refrigeration systems keep the building's air tempera-
ture between 5B and 62 degraes.29 Water is pumped from 700 feet off-shore at
15¢ gallons per minute, and is continually filtered.30 MAF scientists have also
developed a supplemental artificial diet that does not depend on the ocean.31
As a result, MAF claims it can grow abalone to maturity (appromimately seven and
one-guarter inches) in five years,32 which is twice as fast as nature.

Little has been disclosed about the exact culturing techniques used by MAF
and it appears that this mystery is the preference of the management. What is
known, however, is that MAF scientists chemically induce spawning in mature
female abalones that have been collected from the ocean under permigsion from
the California Department of Fish and Game.33 After fertilization by the male,
the eggs float to the surface of the holding tank. In 48 hours, the floating
eggs become free swimming larvae.34 Chemically induced metamorphosis occurs
over time in the tanks while the growing abalone nourish upon cultured algae
and scientifically determined nutriants.35 When the abalones reach marketable

size, they are simply removed from the tanks, packaged, and sold to buyers.

a) Other Firmsg

Two other organizations are attempting to engage in red abalone aguaculture.
Presently, they are at the initial stages of the capital allocation process.
Both firms are interested in developing open-cocean operations. Pacific Ocean
Farms of Carmel, California, has a fifty-acre lease situated 1,000 yards off
shore near Point Sur. Another party, Richard Hirschkind, is presently acquiring

capital to finance an open-ocean venture off Carmel.
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2.5 The Costs of Public Regulations

In order to assess the costs imposed by regulations, a presentation of the
permits obtained by each of the three firms actively engaged in abalone aqua-
culture will be given. The number of permits required before operations could
commence, the total cost of obtaining the permits, the amount of time which
elapsed while acquiring the permits, and the percentage of total capitalization

expended on the permit proceas are presented.

a} Ab Lab: Because the Ab Lab is located on
1and leased from the Federal Government, State governmental requirements do not
apply. When the Ab Lab began aquaculture activities in 1975, only two permits
wefe required. Chart 1 displays the required permits, the agencies involved,
the fees required for each, and the time interval from application to issuance.

The experimental nature of the facility, coupled with its location, have
held the number of agencies with jurisdiction over their activities to few. The
total cost of regulatory compliance was $685. The total time elapsing was three

months.

b) Ccalifornia Marine Associates: Established in 1968, CMA is located

in the coastal zone36 on privately owned tand. Chart 2 displays the permits
obtained during California Marine aAssociates's initial acquisition process. only
three permits were required, and all were chtained from the California Department
of Fish and Game. The cost of obtaining these permits was $440, and thus was

an insignificant amount compared to the $680,000 capital requirement. The time

interval from application to issuance was six months.

¢c) Monterey Abalone Farms: Monterey Abalone Farms, established in 1972,

ig situated in the coastal zone in the City of Monterey, california, on privately
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owned land. During an initial two-year pericd of planning and start-up, the

firm was required toc deal with at least thirty-seven different government agencies
and 5ub—agencies.37 Not all of the agencies required MAF to obtain wyitten
permits. Many required MAF to only gain verbal approval.

Chart 3 lists the permits MAF was required to obtain. The cost of each
permit, the time expended on acquiring each permit, the administrative cost of
preparing each permit application, and the agency igssuing each permit are also
presented.

Direct permit process expenditures amounted to $22,705. Howeyer, if gne
includes monitoring and investigation costs, the total cost of MAF's acquisition

process was $34,705. The breakdown is as follows:

Monterey Abalone Farms38
Permit Fees: § 205
Administrative Time Expended on:
1) Permit Preparation: 11,500
2} Agency Interaction: 10,000
Engineering: 1,000
Laboratory Investigation and
Monitoring: 12,Q00
Total $34,705

It took MAF two year539 to obtain all of the permits required. During this
period, fifty percent of MAF's management time was spent on the requlatory process.
The exceptionally long time period and large expenditures of capital and enerygy
associated with this process may represent a considerable opportunity cost. Accord-
ing to MAF's management, if one includes this opportunity cost with the direct
costs of permit acquisition, the total cost of complying with the regulatory

process approaches $100,000.40
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2.6 Factors Determining the Cost of Regulationsg

The amount of time and money an abalone aquaculture cperation must spend
on the permit acquisition process ranges from three months to two years, and
from $400 to $23,000. What factors have contributed to these wide ranges?

Three variables contribute to the differing costs of regulations: (1) choice
of culturing technigue employed; (2) year the permit acquisition process was

initiated; and (3) choice of facility siting,

a) Culturing Technigues

off-shore abalone production appears to be a less expensive venture than
on-shore production, provided that the aguaculturalist can gain access to an
0il platform. Arxrangements with oil companies eliminate the need for a firm to
obtain many of the permits from government agencies which would normally be
required if an individual sought to build a culturing platform in the ocean.

In-door techniques which require on-shore laboratories seem to require the
approval of a great many more government agencies. However, on-shoxe techniques
do provide the advantage of greater control over animals and environmental

conditions.

b) Year of Initiation

Little environmental legislation was enacted before 1969. Since that year,
the National Envirommental Policy Act.,41 the California Environmental Quality
Act,42 and the California Coastal Act43 have been adopted. These laws serve
an important function in that they comserve and regulate California's land and
water resources. However, they also may create expensive barriers to the

development of a coastal aquaculture industry. Onme need only examine the

differences in the costs paid by CMA and MAF to substantiate this.
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c) Location

Since the Ab Lab is located on federal land, very few state and local agencies
have jurisdiction over ite activities. The Ab Lab has also minimized the role
of federal agencies by working closely with Union Oil which has already acquired
federal navigation and construction permits. It remains to be gseen, however,
whether the Ak Lab can cperate commercially on publicly-owned land when it moves
beyond the experimental stage.

Monterey Abalone Farms, on the other hand, by choosing to operate in a city,
haa in effect chosen to pay a higher regulatory cost. As a conseguence, it is

regulated by the whole panoply of local, state, and federal government.

2.7 Conclusion

There is much to be learned from this chapter. Site selection and growing
techniques will continue to be primary factors in determining the cost of regula-
tions. More importantly, however, it should be noted that a tangled web of
legal and administrative intricacles exists., Until alternative regulatory

procedures are implemented, those who engage in abalone aquaculture must be

i
i

more than simply competent in marine biology or business. They must be prepared
to parsevare in an extremely challenging and difficult regulatory enviromment
which is constantly becoming more challenging and more difficult with time.

They must also have a high degree of political sophistication if they are to

be at all successful. Unfortunately, such sophistication is often developed

only through direct experience.




27

CHAPTER THREE: THE REGULATORY COSTS ASSCCIATED WITH

ANADROMOUS FISH AQUACULTURE

3.1 Introduction

In the paat, U.S. fishers have landed as much as 600 million pounds of
salmon yearly.l Over the past decade, however, annual salmon harvests have
decreased to one-third thisg amount.2 These decreases have coincided with in-
creases in consumer demand for salmon products. Rising demand continues to
exceed levels of Maximum Sustainable Yield.3 International markets continue to
place larger and larger burdens upon domestic supplies. These burdens, coupled
with a projected decline in available salmon imports,4 indicate that it may
be necessary to turn to other sources of salmon production.

Anadromous fish aguaculture may offer a technically and econcmically
feasible method of alleviating current and projected shortages. Two techniques

have been developed: pen rearing, and ocean ranching.

a} Pen Rearing

In 1969, the National Marine Fisgheries Service (NMFS) demonstrated the
feasibility of rearing two species of salmon. In less than one year, the NMFS

researchers raised Coho (Qncohynchus Kitsuch), and Chinook {0. Tschawytscha)

species to a marketable size of 12 ounces or more utilizing pen rearing methods.5
Pen rearing requires an off-shore site in which net enclosures containing young
salmon fleoat in salt wa.ter.6 These net enclosures protect the young fish, or
amolts? from predators, thereby increasing substantially their chances for
gurvival. While contained, the smolts are fed scientifically balanced diets
until marketable size is reached.

The combination of restrictive coastal zoning regulations on development

and specific environmental requirements for pen rearing severely limit the
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number of facility sites available in California. Due to these factors, ne

operations have bgen undertaken in the State.

b) Ocean Ranching

Ocean ranéhing as a system for salmon aguaculture was originally develcped
by National Oceanic and Atmospheric Administration (NOAA) regsearchexs at Oregon
State University.a Subsequently, NMFS and the Alaska Department of Fish and
Game applied this concept to Alaskan waters in joint research effort.g Oregon
and Rlaska amended their laws in 1971 and 1974, respectively, to accommodate

o

ocean xanchj.ng.1 In 1968, California laws were amended to allow a single firm,

SilverKing Oceanic Farms (SKOF) to engage in commercial anadromous aquaculture.ll

3.2 8ilverXing Oceanic Farms {SKOF)

SilverKing Oceanic Farm's culturing method is typical of those employed in
most ocean ranching operations. In order to understand SKOF's technique, it is
hecessary to turn briefly to the basic biological cycles of the sa:.‘l.rm;m..12 Two
mermbers of the Salmonidae family are used in the SKOF operation: Silver and King
Salmon. Both species spend the majority of their lives in the ocean and then
ascend streams to spawn. While in the ocean, they attain the greater part of
their growth and reach sexual maturity. Female salmon deposit their eggs in
nests (called redds) which are duy in the gravel of stream bottoms. Immediately
follwing deposition and simultanecus fertilization by the male, the female
covers the eggs with gravel. The gestation period depends upon water temperature,
oxygen levels, and other localized environmental factors. Upon hatching, the new-
born salmon work their way through the gravel to the surface of the stream bed,

Following emergence from the gravel, the young Silver salmon spend

T4
o

L
- '?

4 Year or more in the stream and then descend to the ocean., Xing
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salmon usually descend to the ocean in approximately ninety days after
hatching.

All three species exhibit a “homing instinct": the young fish which
descend from fresh water streams to the ocean return to the parent stream
to spawn. The time betwsen descent and return varies. Silver galmon is
considered a "three year" fish, spending one year in the stream and two years
in the ocean before returning. Xing salmon spend four to five years in the
ocean before returning to spawn. '

SilverKing Oceanic Farms incorporates this homing instinct into thelr
aquaculture enterprise. They buy Salmonidae fry from sources in the State of /
Washington and transport the fry by tanker truck to the SKOF hatchery located
in the Salinas Valley outside of Xing City.. {See Figure 2.} Thexe the youngg
fish are placed in large fresh water ponds. Controlled segments of the pond

population are transferred to tanker trucks, and transported to the SKOF

release-and-recapture facility located on Davenporit Landing Creek in northern
'Sa.nt.a Crus County. The fish are placed in a freshwater pond situated upstxeanz
and are allowed to begin their descent to the ocean. During this descent the f:
£ish ac:c].:l.nm:e]'3 to their new salt water enviromment moving from fresh water !
to brackish water and finally to the ocean. ({See Figure 3.)

while in the ocean, the salmon are "common" property, frea to be captured

by predators. During a pilot program at Waddell Creek in northern Santa Cruz
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County, tagged SKOF salmon were captured by fishers working in Northern
California and Southern Oregon waters. Indeed, the greater Part of salmon
releagsed into the ocean are captured by fishers or serve as a food source for
other marine organisms. 14

Upon returning to Davenport Landing Creek, the salmon make their way up-
a fish ladder and are captured in a figh trap. The salmon are diverted into

two holding pens. The majority are then killed and sold to buyers. The

remaining fish are used for Spawning purposes.

3.3 Ecomomic¢ Incentives

SKOF's goal is to release 20 milliop Kihg salmon smolts and 20 million
Silver salmon smolts annually.ls Capacity releases, however, are not expected
to be reached until the late 1980'5.16 Yet, by employing these capacity
release figures and a handful of assumptions, the econcmic incentives which
prompted SKOF to first engage in anadromocus fish agquaculture may be determined,

Five assumptions must be made in order to assess potential net revenues,
First, six-tenths of one percent (0.6%) of the King smolts released will be
harvested by sport and commercial fishers, while two-tenthz of one percent
(0.2%) will return to the SKOF release~and-recapture facility.17 Second, three
percent (3%) of the Silver Smolts released will serve as the contribution to
the ocean fishery, while one Percent (l%) will return to the SKOF facility.18
Third, twelve pounds will be the average dressed weightlg of returning XKing
salmon,20 and eight pounds will be the average dressed weight of returning
Silver salmon.21 Fourth, the 1977 wholesale price range for salmon of $2.50 to
$3.00 per pound is assumed to tepraesent the lowest and highest wholesale prices
which SKOF's returning salmon will command on the market . 22 Finally, SKOF's

23
cost per pound of incoming fish is assumed to be $0.08 per pound.
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Employing these assumptions, approximately 40,000 xing salmon and 200,000,
Silver salmom will return to the SKOF facility. This represents 480,000 pound
of King salmon and 1.6 million pounds of Silvar salmon. Annual gross revenues
will be between $5,200,000 and $6,240,000. Total costs will be $166,400.
Annual net revenue before taxes will range from $5,033,600 to $6,073,600.

The economlic incentive to engage in this form of aguaculture is clear:
anadromous aquaculture yields a rate of return of 3000-4000 pexcent. The
question then becomes: why aren't more firms engaging in anadromous figh

production?
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3.4 Public Regulations

A key factor preventing the entrance of other firms into the ocean ranching
market is the nearly insurmountable barrier created by local, state, and
federal regu;atory requirements. The costs of public regqulations can be more
clearly examined upon considering Silver King Oceanic¢ Farm's history in this
regard. A disclosure of the requlatory requirements which SKOF faced and the

specific costs associated with each follows.

a} Legislation

The first regulatory requirement which the prospective ocean rancher faces
is unique to anadromous aguaculture. In California an anadromous operator must
secure enabling legislation from the State which ratifies the proposed operation
for each desired coastal site.

Ratificaticn provides a mechanism for considering each proposed operation
individually. It is required because biclogists still do not know encugh
about the pressures anadromous aguaculture will exert on the marine ecosystem.
While this form of aguaculture may indeed enhance salmon supplies, biclogists
fear that as hatchery-bred salmon continne to reproduce, many undesirable
recegssive characteristics will surface and cause a loss of species vigor.
Biologists worry that the loss of vigor will make hatchery-bred salmon more
susceptible to diseases which may be transmitted to natural stocks.

There is also concern over the effects hatchery-bred salmon may exert on
the marine food chain., A potential exists for these salmon to consume large
amounts of oceanic organisms which serve as food sources for pther important
species of fish. In addition, hatchery-bred salmon may compete toc heavily
with natural stocks causing an overall reduction in annual harvests. Finally,
biologists fear that the introduction of large numbers of salmon may generate

an imbalance in the predator-prey relationship. Organisms located in the
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higher tiers of the food chain may multiply rapidly as a result of consuming
the more readily available food source. Rs the population of salmon diminishes,
these predators may turn to smaller marine organisms. When the small organisms
are sufficieptly depleted, large numbers of these predators may die. Thus,
because scientists do not knbw enough about the effects of this type of
aquaculture, legislation must be passed for each proposed operation.

SKOF has secured such legislation three times. The first site located on
Waddell Creek in Northern Santa Cruz County was ratified in 1968 for experimental
purposes.z4 After experimental operations proved potentially profitable, SKOF
attempted to expand in Mendocino County. In 1973, the original bill of 1968 was
amended to provide for a full-scale venture at Elk Creek.25 Approximately one
year elapsed between SKOF's initial action to introduce the bill and ratification
of the Elk Creek site.

After receiving legislative approval, SKOF attempted to gain the other
necessary regulatory ingtruments from federal, state, and local agencies.
Although SKOF received state and federal approval of the project, the lacal
citizenry objected to the proposal. After three Environmental Impact Report
drafts and a number of local hearings, the Mendocino County Planning Commission
refused to allow construction of the SKOF facility. Thua, after $100,000 had
been expended on consultant fees, legal fees, administrative salaries, land
options and permits,26 SKOF was forced to locate elsewhere.

SKOF found a third site for their facility in late 1974. The new site,
located at Davenport Landing Creek, proved to poesess the physical characteristics
necessary teC support an ocean ranching endeavor. SKOF did not want to repeat
what had happened at Elk Creek, and therefore sought local approval of the site
before requesting legislative ratification. In 1975, SKOF returned to
Sacramento to add a second amendment to the original bill. One year later

27
the amendment pacsed.
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8
b) Local, State, and Federal Permit52

SKOF began the permit acquisition process on 17 April 1975 by applying
for two local permits and one local approval. SKOF applied to the County of
Santa Cruz,_nepartment of Public Works for an Encroachment permit29 which would
allow SKOF to build a driveway cn the Davenport Landing Creek property and
connect the driveway to Old Coast Highway. The permit was issued the same day.
No fees were required to be paid.

The second permit which SKOF filed for on 17 April 1975 was a usge permit.30
SKOF applied to the Zoning and Permits division of the Santa Cruz County Planning
Depariment for this permit which would allow SKOF to use their property for the
ralease-and-recapture facility. The permit was lssued the following day. A
permit fee of $10 had to be paid.

The approval SKOF applied for on 17 April 1975 was an Environmental Assess—
ment of their site.3l An Environmental Assessment is a preliminary site analyais
undertaken by the Santa Crur County Planning staff in order to determine whether
an Environmental Impact Report will be requirad for a proposed development.

A §25 filing fee was required. SKOF paid the fee to Zoning and Permits on the
following day.

On 18 april 1975, SKOF submitted an application to Zoning and Permits for
a change in the zoning district designation within which their property was
located.32 Their parcel was originally located in a district zoned for resi-
dential development. Therefore no commercial activity could take place unless j
the zoning district designation was changed to accommodate such activity. SKOF
filed the application in an effort to change the zoning to provide for agri-
culture. SKOF spent many hours convineing the County FPlanning staff to accept

ocean ranching as a form of agriculture. The filing fee for the zoning change

was $150.

a7y a0
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Two months later, County Planning issued a “"negative declaration" for SKOF's
proposed development. This meant that SKOF would not have to file an Environ-
mental Impact Report. A negative declaration33 is granted when a proposed develop-
ment has been determined by the Planning staff to have insignificant environ-
mental effects on a proposed site. In this case, Davenport Landing Creek was
a vary shallow, small stream with little aquatic life. Members of the Planning
Department staff believed that minimal environmental damage would result from
constructing the SKOF facility. A report was then prepared which supported
SKOF's proposed change in the zoning district designation.

On 16 July 1975, SKOF received approval from the County Planning Commission
for the zoning change. The district was designated an agricultural district
with a two-acre minimum lot size planned development. A planned development is
a device which allows the County Planning Department to set conditions on the
way in which a parcel is developed. Plans of a proposed development must be
reviewed and approved by the County Planning staff.

SKOF submitted site plans and an application for a Planned Development on
27 July 1975.

On 12 September 1975, SKOF applied to the Central Coast Regional Coastal
Commission for an administrative permit.34 The permit would allow SXOF to
construct: a driveway; a parking lot; a building to house an office, storage
yroom and fish trap; l2-foot deep ponds in the stream bed; and a 6-foot diameter
fishway pipe placed under the beach from the fish trap to the sea; and a
saltwater intake line. A $25 application fee was required.

Oon 16 September 1975, SKOF received final approval for the change in zoning
from the Santa Cruz County Board of Supervisors. A total of 164 days had
elapsed between submission of the zoning change and issuance of approval.

On 29 September, SKOF obtained the Planned Development. A fee of $244.68
was paid. A total of 64 days had elapsed between permit application and

issuance.
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On 23 October, SKOF applied to the U. s, Army Corps of Engineers for a
Permit to extend a galvanized steal Pipe into the Dcean.35 Salt water would
be pumped through the pipe and £ill the fish trap and brackish water pond.
SKOF subnittqd a $50 filing fee with the application.

On 28 October, SKor contacted the California Department of Fish and Game
{CFG) to arrange an agraament36 which would allow skoF to divert and dam
Davenport Landing Creek. No fees or permitg were required. The agreement
was issued on 7 November 1975.

SKOF then applied to CPG for a Domesticated Fishbreeder's license.37
Any anadromous firm in California is required to cbtain this license each year
to operate a releasehand—recapture facility, A $15 fee is required. SKOF
received the licenge approximately 30 days later.

On 10 Novgmher 1975, SKOF applied to the California State Regional Water
Quality Control Board for a National Poliution Discharge Elimination System
rermit (NPDES).38 The permit would allow SKOF to discharge waste water into
the ocean from the fish trap building. A fee of $100 was required.

On 12 November 1975, SKoOF applied to the State Lands Commission for a
"lLease of State Lands."39 SKOF needed to place the fishway and salt water
intake line under the beach and some submerged acreage, all of which was owned
by the State of California and managed by the State Lands Commission. A $25
filing fee accompanied the application.

On 12 December 1975, SKOF received approval from the Central Coast Regional
Coastal Commigaion for the administrative permit., The cost of the permit was
§250. The total time elapsing from application to issuance was 130 days.

On 1 April 1976, SKOF received approval from the State Regional Water

Quality Control Board. The NPDES permit was isgued. A total of 143 days had

elapsed from permit application to issuance.
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On 16 April, the U. §. Army Corps of Engineers issued approval for con-
struction of the sea water intake line. A total of 161 days had elapsed from
submission of the application to agency approval.

After obtaining the Corps approval SKOF returned to the Inspection Services
division of the County Planning Department. On 1 July 1976, SKOF submitted an
application for a building permit which would allow them to consfrucf tha fish
trap structure. On 27 July 1976, Inspecticn Services granted the permit.

SKOF then returned to the Zoning and Permits division to inguire about
building a retaining wall which would serve as a dam and a one-acre pond to
be constructed as an upstream smolt depository. Zoning and fermits required
SKOF to pay for an environmental assessment. However, there were no specific
permits which SXOF had to acquire becausa the County Planning Department con-
sidered the dam and pond part of the previously approved facility.

On 6 August 1976, SKOF returned to the Central Coast Regional Coastal
Commission and filed an application for a permit to construct the proposed dam
and pond. A $75 filing fee was required.

on 24 Angusf 1976, SKOF received a Negative Declaration for the dam and
pond project. However, during the environmental assessment an archeological
investigation of the site revealed that many Indian relics were imbedded in the
ground in the area where the dam and pond would be built. The County Planning
Department required that SKOF pay a total of $5000 to have approximately five
percent of the entire site excavated.

When SKOF's management agreed to pay for archeological reconnaissance, the
Central Coast Regional Coastal Commission approved the dam and pond. On 4 October
1976, a permit was issued which approved the project but stipulated that a
$15,000 bond would have to be posted. The bond money would be used to return

the site to its original condition if the venture failed. SKOF considered this
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demand to be unfair apd sought legal assistance. SKOF's attorney negotiated
with the Central Coast Regional Coastal Commission and countered the Commissicn's
approach to protecting the site with an alternative. Rather than posting a bond,
SKOF would deéposit $15,000 in a time-certificate savings account at a local
bank. SKOF would be allowed to accrue interest on the account. The Regional
Coastal Commisgion agreed to this alternative and SKOF deposited the money. On
20 October 1976, the administrative permit was issuyed. 2 total of 75 days had
elapsed from permit application to issuance.
SKOF then returned to Inspection Services to get a building permit for the
dam.40 SKOF applied for the Permit on 8 November 197¢. It was_issued on
15 November 1976. skoF spent a total of $376.68 con building permits, including
the fish trap structure.
Upon further consideration of the costs involved, SKOF's management decided
not to build the dam and Pond. RAlternatives are currently being formulated.
The one most likely to be selected is a set of fresh runways which will be
constructed on top of landfill which will cover the area of the site where the
Indian artifacts were digcovered.
Seven months after SXOF received the ruilding permit, it was discovered
that the salt water intake pipe that had been constructed was filling up with
sand because it did not extend far enough off shore. SKXOF returned to the Central
Coast Regional Coastal Commigsion and applied for an administrative permit41 that
would allow the pipeline to be extended. SKOF filled for the permit on 14 June 1977.
On 5 July 1977, SKOF submitted an application to the U. 5. Army Corps of
Engineers42 for a permit to extend the Pipeline. A $100 filing fee was required.
On 11 July, the Central Coast Regional Coastal Commission issued their

approval for the pipeline extension. A §525 fee was required.
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On 22 July 1977, SKOF applied to the Central Coast Regional Coastal Commis-
sion for an admi.nis1:1:.?1.1:1.‘:@'Is permit which would allow them to construct a pump
and pipeline for fresh water. The water would be used to fill the one-acre
smolt depository pond and supply freah water to the fish trap building., On
29 July 1977, an additional administrative“ permit was filed for the fresh

water system. Another pipe was needed in order to supply water to the fresh-



On 29 Auguat, the Corps issued the sea water intake Pipeline extansion
Permit, Th;s was the last permit SKOF had to acquire. The bpermit fee was $100.

To simplify the TYeadar's tagk of asgimilating all of the information
Presented thus far, Chart 4 ig provided, The chart discloses: (1) each agancy
involved in the regulatory P¥ocess; (2) each required permit; (3) respectiva.
citations for each permit; (4) a short description of the rights provisioned by
each permit, (5) the respective faeg involved; ang (6) the time elapsing between
submisgion of each permit application ang notification of agency approval. 1In

addition, total diract menetary expenditure for the Davenport site, the total

Presented,

3.5 Indirect Costs Attributable to Public Regulationsg

5
approved by all governmental agencieg involved.4 Thus, SKOF was forced to

situate their hatchery inland, nearly 100 miles from the Davenport sitae,

in SKOF'sg production in two ways. First, bacause the smolts must be transported
a considerable distance, tha cost Per smolt increases, Contributing to this
increase in cost are the additional expenditures made on energy, labor, and

transportation machinery used in the transfer process. Second, transporting
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the smolts is a risky, problematic affair. Tanker trucks must hold great
densities of smolts in order to keep costs low. Ammonia concentrations deriving
from fish wastes cause water temperatures to rise. This contributes to a high
rate of smolt mortality. 1In 1977, nearly a million smolts expired during the
transfer procass. Monetary losses were considerabla.

Requlations have also served to increase SKOF's difficulty in obtaining
financial backing. The risks associated with the production process, and the
lengthy time period associated with the permit acquisition process have
contributed to thig difficulty. These factors decrease the chance that SXOF
will succeed and, in turn, decrease the willingness of investors to provide
venture capital.

Finally, because so many rules exist which apply to aquaculture, and
because these rules are often highly complex, some agencies have made informal
regulatory arrangements with SKOF.46 Changes in agency policy or personnel
may place SKOF in jeopardy with respect to enforcement. A potential cost
exists here that is equal to the penalty for violating the law which has been

waived without formal authority.

3.6 Conclusion

It 1s clear that Silver King Oceanic Farms has faced a barrage of govern-
mental regulatory requirements and that dealing with these requirements has
had an impact on the firm's productive capabilities. Yet SKOF still remains
the sole anadromous aquaculture operation in California. Four qualities held

by SKOF have contributed to the firm's present status.

a) Political Sophistication

SKOF's management has become skilled at dealing with local, state, and

federal regulatory agencies. In addition, they have become familiar with the
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legislative process and know individuals who are capable of exerting beneficial

influence on that process.

b) Management Skills

SKOF has learned to use time and resources wisely. Because so many agencles
had little or no previcus experisnce in regulating anadromous agquacultura, SKOF
has learned to educate the next regulatory agency while waiting for the last
permit application to yield results. This has economized on the total amount

of time axpended on the acquisition process.

) Accasslbilitx to Capital

SKOF's management has devaloped a working knowledge of banking and finance.
Without this knowledge, it {s doubtful that SKOF would have been able to get

through the permit process.

4) Perseverance

Perhaps the most important quality held by SKOF's management is perseverance.
Silver King Oceanic Farms was founded in 1968. Ten years and millions of dollars
later SKOF has yet to realize a return on investments. SKOF has had to contend
with difficult regulatory and financial environments at all times. Surely the
ability to persevere through this complex maze of regulatory intricacies has
proved to be a most vital contribution to the fixm's present status.

However, individuals wishing to engage in anadromous aguaculture will need
more than simply these four gqualities to gucceed. Indeed, the regulatory
environment continues to become more complex with time. tUntil the public
decides that apnadromous aquaculture is a viable use of california's coastal and
marine resources, and until scientists determine the effects it will have on

tha marine ecosystem, Silver ¥King Oceanic Farms will continue to operate as

California's only anadromous aquaculture firm.
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CHAPTER FOUR: THE REGULATORY COSTS ASSOCIATED WITH

OYSTER AQUACULTURE

4.1 Introduction
This chapter will discuss the coets imposed by regulaticns on the growers
of oysters and oysterseed, First, an introduction will be presented which focuses
on the techniques employed by oyster aquaculturalists, the characteristics of
the industry, and annual yield and productivity. Second, the costs of regula-
tions borne by oyster producers will be given. This will be followed by a
Presentation of the regulatory costs borne by oysterseed producers. Finally,
a concluding analysis of the effacts of regulatory expense will be presented.
Qysters constitute approximately one-third of the 372 million pounds of
fish harvested annually from the coastal waters of California.l There are
four major production areas in the State: Humboldt Bay, Tomales Bay, Drakes
Esterc, and Morro Bay. (See Figure 4.) Approximately 6,600 acres of subtidal
lande are leased to commercial aquaculturalists for purposes of oyster cultiva-
tion by state, local, and private sources.2 California Fish and Game officials
estimate that this acreage representa all of the suitable lands available for
oyster cultivation in the state.3 Howevar, only a fraction of the land which
is presently under lease is actually fam&d.dl

There are two species of oyster raised in California: Crassostrea virginica,

commonly referred to as the Eastern oyster: and, Crassostrea gigas, known as

5 .
the Giant Pacific oyster. The majority of the oysters cultivated in California

are of the genus Crassostrea gigas,

a) Harvesting Techniques

The two techniques used in California Q¥ster production are bottom culture

and rack culture.
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1) Bettom Culture: The majority of oysters produced in the state are

raised using bottom culture methods.6 Water bottoms are leased by growers from
the State or other landowners.7 Almost all of the acreage leased to cultivators
is administered by the Caljifornia Department of Fish and Game.8

Qyster cultivators employing the bottom culture method prefer areas with a
firm mud or sand base for use as Oyster beds. Firm beds insure against excessive
loss of oysterseed. Seed Oysters are young, one inch oysters. They are also
commonly referred to as Spat. Many times, on scfter bottoms, the seed oysters
are covered by mud or silt and are very difficult to harvest. Mud bottoms that
are congidered too soft by an operator may be covered with crushed oyster shell
43 a preparation. Since the majority of oyster growers sell only shucked oysters,
which have had the meat separated from the shell, and the shells alone have little
market value, they are crushed and used as bed-cover at minimal cost to the
operator,

Seed oysters are imported from Japan or the Pacific Northwest for planting.
Two kinds of seed are available for purchasing: culched seced {seed that is
attachad to a substrate}, and culchless seed (which is unattached). The California
companies which supply seed produce only the culchless variety which is expor ted
to Europe. No market has been established yet in California.

Approximately 15-20 YOUng oysters are attached to each shell imported from
Japan,g and 15-30 seed oysters are affixed to each shell imported from Dabob
Bay, Washington, and Pendrell Sound, British Columbia.lo There are 900 shells
to the Japanese case of seed, and 600 shells to the Washington or Canadian case.ll
The cost of one cage of Japanese seed is approximately 540.12 A single case of

Washington seed gells for about 525.13 While Japanese seed is more expensive,

shell. The fewer the number of young oysters attached to each shell, the larger
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the growth of each of the oysters, and the faster they mature.l4

The majority of seed purchased by California oyster growers continues to :
|'
come from the Pacific Northwest. In the 1974-1975 season, 11,884 cases of Pacific|

oyster seed were imported from Dabol Bay, Washington, by commercial oyster cul- j

{
!

tivators.ls Imports for that season represented $297,100 in expenditures by {
California oyster cultivators. If harvest levels in the Pacific Northwest had
been low, and cultivators had turned to Japan for seed, the cost incurred by
them would have been $475,360, an increase of $178,260. Thus, whila the produc-
tivity of the Japanese gseed may be greater than that of the seed supplied by
Washington and Canadian sources, the additional cost of Japanese seed acts as
a disincentive and encourages the grower to buy from Northwestern suppliers.

After the oyster spat have been purchased, they are placed on the prepared
beds by laborers who shovel them over the side of a boat, or, in cases of large
acreages, by a mechanical spreader. Bottom cultured oysters usually raquire a
period of between two and one-half to four years to mature to marketable aize.l6
The exact maturation period largely depends on water guality, temperature,
concentration of food organisms pnaturally present in the water, and rate of
movement of water carrying suspended food to the animals.l7

In deeper waters haxvesting of bottom cultured oysters is done by employing
a mechanical dredge. The dredge acts as a SCOOP and picks up the oysters from
the water bottoms.lB In shallow waters manual harvesting is done by workers
who use hand tongs and collecting baskets to retrieve the animals. The oysters
are then brought to a processing facility to be shucked and sold.

2) Rack Culture: Rack culture techniques are used in Humboldt Bay,
Tomales Bay, and Drakes Estero. Culched seed oysters are attached to ropes or

galvanized gteel wires that hang £rom racks which float on the water or are

situated on top of the leased beds. The racks are built to a variety of 1

e e — ]
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/ specifications. A typical structure is 10-15 feet in length and width, contain-

e o i e

\ 3~5 feet into the mud bottom, hold the structures firmly in place.

ing 8-12 vertically hanging wires. Each wire is approximately ten feet in length
and holds 10-15 spat-covered shells. Fleoating racks or rafts are affixed to the
water bottom by cable. In the case of wooden racks, supports, which extend

| 19

Rack culture is an initially more expensive method of oyster cultivation.
Constructing the racks is a time-consuming process and very labor intensive. Con-
struction costs vary considerably and are dependent upon labor costs, structural
design, and materials used.

Many growers think that the advantages inherent in rack culture may signi-
ficantly lower costs in the long run. Since the oysters are grown vertically in
the water, use of space is more efficient. Thus, greater productivity per acre
of leased land results. Also when oysters are not grown con mud bottoms, fewer
are lost to predation and siltation. California Fish and Game officials report
that mortality figures for bottom cultured oysters approached 55 percent in 1971,
while mortality for oysters suspended from racks was 20-25 percent.20 Finally,
rack cultured oysters mature in 15-18 months, much faster than those raised
directly on beds. Hence, return on seed investments may be realized at a much
faster rate. Alsc, such oysters are considered to have a better physical shape
than bottom cultured oysters, and therefore are easier to market to the half-shell
trade.21

Harvesting of rack cultured oysters is very simple: no mechanical devices

are employed. The hanging strings of cultured oysters are simply removed from

the racks by hand, and returned for processing.

b) Size of Workforce

Approximately 80-100 individuals are employed in the California oyster

industry.22 There are four categories of workers: (1) management, (2) bed
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workers, (3) permanent oyster proCessors, and (4) seasonal processors. The
number of individuals employed in a given firm depends upon two factors: the

amount of land cultivated, and the type of culture method employed. i

A large firm, using a bottom culture technigue, may employ more than fitt}
individuals. Coast Oyster Company of Humboldt Bay employs a three-tenber manage—
ment staff, 6~B bedworkers, and 35-40 oyster processora.23 A smaller firm,
such as Morro Bay Oyster Company, esmploys 8-10 individunls.z‘

Firms using a rack culture technique employ fewer individualg. Johnson
Oyster Company of Drakes Estero employs 4-6 individualszs and hag an average
annual output of 1.25 times that of Morro Bay Oyster Company.zs

Seed producing companies require technical expertise and must therefore
have professional marine biolegists working full time. International Shellfish
Enterprises of Moss Landing has one marine biclogist, 3 business manager, and a
staff of two to three technicinns.z? Pidgeon Point shellfigh Hatchery of
Pescadero, California, employs six jndividuals with packgrounds in marinre
biology and business manaqement.za

Thus, the number of workers in a given firm varies greatly and is not

dapendent on output exclusively but rather on the size of the allotment culti-

vated and the culture technique employed.

c) yield and Productivity

Chart 5 describes the production of oysters in each of the four production

areas of the State from 1972-1974 and the total amount of revenue generating

from each.
Total gross revenue attributable to State oyster cultivation contributed

more than 51,116,000 to the California macroeconomy in 1574. In addition to the

absolute dollar value generated by the California oyster industry, there are
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additional economi¢ impacts which are measured in terms of total dollar value and
total employment generated. Economists refer to these impacts as "multipliers."
The total value added multiplier for fisheries products has been estimated to be
$3.87, and the employer multiplier has been estimated to be 3.38 persons. This
means that for every one dollar of cyster products produced and every one oyster
related job, $3.87 and 3.38 jobs are genarated in the macroeconamy.zg Therefcore,
in 1974, with $1,116,590 in revenue generated by commercial oyster production in
california, approximately $4,320,000 and 338 jobs were added to the California
MACTOECONOmY .

In addition, substantial revenues accrued to private enterprises during
this pericd. An individual firm holding 1,013 acreas of water bottoms in Drakes
Bay and using rack culture earned an average of approximately $150,000 per year

30 e

in gross revenues by retailing shellfish to restaurants and visitors.
State's largest firm, Coast Oyster Company, which holds 4,000 acres of tidal and
subtidal lands in Humboldt Bay, had gross revenues of over $650,000 for each of
the three yeaxs.31

Thus, the California oyster industry is contributing to the State of California

macroeconomy and at the same time providing a substantial monetary incentive for

individuals to engage in oyster cultivation at the entrepreneurial level.

4.2 Oyster Qperations

This section will present an assessment of the direct and indirect expenses
borne by oyster producers which are attributable to the present regulatory

system. Two firms will be considered.

a) Coast Oyster Company

In 1954, Coast Oyster Company of washington state expanded operations into

california. At that time, Coast was required to obtain two permits from the
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California Department of Fish and Game (CPG): an oyster cultivator's license,
and a fish processor's permit.33 Coast was also required to obtain an oyster
allotment from CFG.34
In November of 1954, Coast's business manager filed the necessary applica-
tions with CFG. No fees were paid. Coast received approval within ninety days.35
During Coast's "scale~up" phase, no other permits were required, although
the company adhered to state and federal health requirements.36 During the next
fifteen years, other individuals interested in oyster production faced a similar
situation of relatively‘easy entrance into the oyster production market. {See

Chart 6.)

b) Buchan Oyster Company

In the early seventies, several businesses became interested in oyster
cultivation in California. In late 1969, Neil Buchan, a graduate student
at San Diego State University, began investigating oyster aquaculture.
After a year of research, Buchan decided to become an oyster cultivator.37

1) Construction and Operating Permits: 1Inp late January of 1971, Buchan

applied to CFG for a 42-acre oyster allotment in Tomales Bay and an oyster cul-
tivator's license. He intended to use the allotment for drowing oysters by
bottom ang stack culture techniques. In early May of that Year, Buchan received
notice from CFG approving his request.38 Ninety days hag elapsed.

On 25 June 1971, Buchan filed an application for a tidelands permit with
the Marin County Department of Public Works. Buchan includeq construction
bPlans for a fence to keep out stingrays with his application for permission to
use tidal waterways for oyster cultivation, Construction Plans for the fence
specified eucalyptus poles and nylon mesh as building materials, The fence was

t0 be 30" in height above the Mean high tide mark and extengd the perimeter-of the
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On 1 October 1971, Buchan applied to the U.s. Army Corps of Engineers for
permission to construct the fence.3g The Corps issued the required public
notice in accordance with standard review procedures.40 Buring the thirty-day
public review Period, individuals opposing construction of the fence submitted
written objections to the Corps offices in San Francisce. These individuals
were property owners who held land adjacent to Buchan's oyster allotment. They
believed that the stingray fence would be ugly and would contribute to a dimuni-
tion in the value of their bay-front Property. The Corps forwarded these
objections to Buchan and instructed him to settle differences with the opposing
parties,

During negotiation, Buchan applied to the Corps for permission to construct
oyster racks B' X 12' in size. The application was filed on & April 1972.

The Corps issued bublic notice for the racks on 11 April 1972. During
the standard thirty-day review period, the same adjacent landholders sent written
objections to the Corps concerning the proposed racks. These objections were
almost identical to those submitted in opposition to the fence.41 Once again,
the Corps sent the written objections to Buchan to resolve.

The Corps's review pProcess provides that when differences among interested
parties in a given development cannot be reconciled, the permit applicant may
submit a written rebuttal to all charges. The Corps then considers both sides
of the dispute and makes a decision.

In early July 1972, Buchan submitted a rebuttal to the charges submitted
by the landowners concerning the stingray fence. On 17 July 1972, the Corps
approved construction of the fence.

During the month of July, the Corps alsoc issued an interagency notification
to those public agencies with possible jurisdiction in the matter. In August,

the State Resources Agency, CFG, and the Department of the Interior approved
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Buchan's plans. The Corps, however, could again not issue approval because of
the opposition demonstrated by the adjacent landholders.

Buchan submitted a second rebuttal to the Corps, and on 3 Januvary 1973,
approval of the racks was granted. A total of 272 days had elapsed.

After receiving the Corps's approval, puchan went before the North Coast
Regional Coastal Commission to obtain permission to construct the racks and sting-

ray fence.42 The North Central Coast Regional Coastal Commission isgued approval

of the racks and stingray fence on 19 April 1973. This concluded the initial

permit acquisition process. Construction of the fence and racks began in late

May of 1973, over one year after the first application was filed.

On 5 September 1973, Buchan was required to report water guality conditions
to the California Regional Water Quality Control Board (CRWQCB) .  Buchan sent
a letter to Permit pranch Chief Donald Dalke of the san Francisco Region which
described processes used in the operation.43 He concluded his letter by
gtating that approximately 500 gallons of oyster processing wastes were dis-
charged daily. CRWQCB responded in March of 1974 requesting that Buchan file
an annual "Report of Waste pischarge." No faes were required.

gcale-up operations began during jate September of 1973 when Buchan filed

an application with CFG requesting an additional seventeen acres in Tomales
Bay.dd This request was approved on 15 January 1974.

During the year, guchan revised the design of the oyster racks. on
17 October 1974, he gubmitted letters to the Marin County Department of Public
Wworks, the Corps. and the North Central Coast Regional Coastal Commigsion,
attesting to these changes. NoO permits had te pe obtained.

In February of 1975, Buchan submitted an application for an additional
133-acre oyster allotment to CFG.45 concurrently., puchan submitted plans for
1 system which would extend offshore and

the construction of an overhead rai

lighten the chore of harvesting oysters. puchan submitted applications for the
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Same purpose to the Corps and the Environmental Protection Committee of the
Marin County Flanning Department (EPC).

On 30 May 1975, CFG approved both requests. The other agencies, however,
had not arrived at the same conclusion.

The Corps issued public notice for the proposed rail system and stingray
fence during this period, and again letters of opposition written by the same
adjacent landholders were received. The Corps forwarded these objections to
Buchan. Negotiations commenced and continued for two and one-half months.
Buchan finally agreed to modify the fence design. However, one party refused
to approve construction reqardless of modifications. Thus, Buchan submitted a
written rebuttal to the Corps,

In late November of 1975, while the Corps was still deciding, the Environ-
mental Protection Committee denied construction of the overhead rail system, but
approved the stingray fence. However, the EPC refused to allow Buchan to use
nylon mesh in construction. Determined to conduct operations according to his
plans, Buchan reapplied to EPFC for approval to construct the overhead rail system.
Notice of reapplication was sent to the Corps and Public Works.

Buchan met with EPC twice between 24 November 1975 and 15 January 1976.

In these meetings, Buchan presented a demonstration of the advantages of nylon
mesh. Buchan alsc gave two site tours to EPC members to explain the purpose of
the rail system.

On 15 January 1976, EPC approved the nylon mesh, but denied construction of
the overhead rail system. Buchan reapplied
to construct a wooden pier instead of the rail system. After receiving
EPC's approval,46 Buchan sent notice of his plans to the Corps.

Again, landowners sent opposing letters te the Corps. During the following
months, Buchan negotiated with these individuals. Because no compromise could

be reached, Buchan again sent a written rebuttal to the Corps.
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in March of 1976, EPC determined that the pier would be ugly and

requested that Buchan build a cable gystem instead. The cable system would

extend offshore, just as the pier had been designed to do. but would carry

paskets of ripe oysters via a trolley system. Because the plans for the cable

system called for a narrower structural width than the pier, EPC felt that the

cable-trolley systenm would minimize visual impact. Buchan sent word of the

modifications to the COrps. and received the Corps's approval on 15 October 1976.

The Corps also approved the oyster racks and stingray fence extension. On

4 November 1976, EPC approved the cable-trolley system. Buchan then went to the

North Central Coast Regional Coastal Commlssion and received their approval in

January of 1977. Thus, a total of three years and ninety-eight days elapsed

between the date the first scale-up application was filed and the last approval

wag issved. The total amount of time expended on permit acquisition was five

years and three nundred forty-three days.

2) The Cost of Buchan's Permit process: Chart 7 presents a summary of

the Buchan permit process, including: (1) the agencies involved; (2} required

pexmit(s): (3) the permit feos; (4) the time elapsing from application to

igsuance; (5) a brief description of the rights provisioned by each of the

permits; (6} respective citations; and (7) any additional costs involved.

puchan spent $410 on permit fees. additional expenses {engineering, adminis-

trative, and legal) prought the total figure for permit process expenditures

to 520,260.47 The breakdown is as follows:
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Initial Acquisition Expenditures:

Administration: 7,600
Engineering: 1,500
Permit Fees: _ 21

Sub-Total: $9,310 $ 9,310

Scale-Up Acquisition Expenditures:

Administration: $10,750
Permit Fees: 200
Sub-Total: 510,950 $10,950
Total $20,260

This represents approximately five percent of total capital outlays of $400,000.

45
Annual groes revenues Presently exceed $350,000,

4.3 Seed Operations

The effect of governmental regulations extends to aguaculture operations
which engage in saad production. Three seed producing companies are operating
AL present, Two of these firms, International Shellfish Enterprises, and Pacific
Mariculture, are located at Moss Landing Harbor ip Monterey County. fThe third,
Pldgeon Point Shellfigh Hatchery, is situateq in San Mateo County, a few miles
north of Pescadero. of the companjes, International Shellfish Enterprises (ISE)

was the last to tomplete the permit brocess. fThus, a disclosure of ISE's

to produce shellfish seeq,

a} International Shellfigh Enterprises49
—==Sindtional sh
in 1970,
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operation which would produce oysters and clams from spawn to marketable adult.
To date, ISE has erected a shellfish hatchery which is capable of spawning and
rearing several million 1/10th-inch culchless shallfish seed per month, and a
shellfish nursery system in Elkhorn Slough, which is capable of growing several
million l/loéh-inch to cne-inch oyster seed per month. Pregently, ISE is selling
its seed to oyster growers throughout the U. 5. and abroad.

ISE is in a mature phase of development. Attempts are now being made to
culture oysters and clams to marketable size. In this aspect of the operation,
ISE-produced seed will be planted in slough waters and cultivated through rack
and raft methods.

1) ISE's Facility: The present facility is located on the shore of Moss

Landing. (See Figure 5.) The facility includes a 6,000 square-foot hatchery
on a 2.5 acre site. Source water for the hatchery is ocbtained via a submerged
intake line which projects into the ocean adjacent to the hatchery. Thea original
aource of hatchery water was a delivery system which drew watar from the Pacific
Gas and Electric (P.G.&E.) Moss Landing Power Plant circulating cooling water
discharge system, That system runs parallel to the 1ISE property and pumps Warm
effluent water offshore. Presently, ISE limits their connection to this system
to the discharge of hatchery waste waters. In addition, ISE leases twanty acres
in Elkhorn Slough from the Moss Landing Harbor District {MLHD) where nursery
operations are conducted. Floating rafts are aited on 7.3 acres of the leased
parcel.

2) The Permit Process: During their eight years of development and

operation, ISE has had to deal directly with eight separate agencies and sub-

agencies of federal, gtate, and local jurigdiction. Three aspects of the com=

pany's operationg have reguired the acquisition of permits from public agencies:

{1) establishing a shellfish nursery and oyster growing operation in Elkhorn Slough;

(2) comstructing a hatchery facility; and (3} constructing a water jntake pipeline.
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{(a) Elkhorn Slough Permits: ISE was incorporated in late 1970,

beginning mariculture efforts with a two-year feagibility study to evaluate the
potential for mariculture at Moss Landing. The only pexrmit that had to be
obtained at this time was a Mariculture and Oyster Cultivator's license which
was issued by the California pepartment of Fish and Gameso (CFG)}. ISE apent
$25 on the license, and received approval in thixty daya.

The first phase of developmental planning called for experimental oyster
culture techniques to be carried out in Elkhorn Slough, a large salt watex
marsh which empties into Moss Landing Harbor. In order to gain access %0 the
slough waters, ISE had to obtain the direct approval of three agencies: the
Moss Landing Harbor District (MLHD) ; the Central Coast Regional Commission of
the California Coastal CommisSion;sl and the U. S. Army Corps of Engineers
{Carps).52

On 14 September 1971, ISE submitted an application, accompanied by a $100
fee, to MLHD for the use of five parcels in Elkhorn Slough, totaling twenty-five
acres., After ISE submitted the application, MLHD began examining the possible
environmental impacts of the proposed use. Research was conducted for over a
vyear. On 14 April 1973, MLHD issued a "uegative peclaration” for ISE's experi-
mental activities. Thus, the requirement for an Environmental Impact Report
was waived. However, a permit for the use of the Slough acreage was not issued
at this time. MLHD inséructed 1SE to contact the U. §. Army Corps of Engineers
and obtain that agency's approval.

On 5 June 1973, ISE gubmitted an application along with a $100 filing fee
to the Corps. ISE notified MLHD of this action.

on 14 June 1973, MLHD granted ISE a "Lease for the Cultivation of Marine
Life in Elkhorn Slough." ISE was required to pay an annual fee of $500. The

permit was valiad for three years, and granted ISE access to the slough acreage.
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Algo, on 14 June 1973, ISE submitted an application and a $25 filing fee
to the Central Coast Regional Coastal Commission for a permit which would allow
ISE access to the Slough. On 6 August 1973, the Central Coast Regional Coastal
Commission issued approval for the use of one of the parcels (approximately five
acres in size). An individual living in Moss Landing voiced concern over the
environmental impacts of the proposed aquaculture activities to the Central
Coast Regional Coastal Commission. on 19 September 1973, a public hearing was
held which solicited testimony from iocal citizens and ISE employees. The
hearing resulted in the Cantral Coast Regional Coastal Commission prohibiting
ISE from conducting experimental aquaculture activities in any part of the
Slough. After obtaining legal counsel, ISE filed ap appeal with the State
Coastal Commigsion three weeks later. On 3 October 1973, the State Coastal
Commiszsion granted ISE access to the five-acre parcel that had been approved
on 6 August 1973 by the Regional Commission.

On 2 November 1973, the Corpa iggued Public notice and sent an interagency
review to thoga agencies with bossible jurisdiction jn the matter. on 20 February
1974, the Corps granted a Permit which allowed ISE to construct experimental
Sulturing Platformg jin the Slough.

In October of that year, ISE decided to alter the culture system employed
in the Slough. on 7 November 1974, ISE submitted revised engineering plans to
the Corps and Tequested a change in the original permit., The peyw system would
use floating raftg which would holg submerged trays of ays

ter seed, instead of

fixed dock-like 8tructures which were to holdq developing Oysters until they

attaineq marketabla size,

5ix months later, on 14 April 1975, 4 letter of permission was issued by

the Corps which approved the structura; changes in the Slough,
foquired to he paiag,

No fees were

Ay
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During the following two years, ISE experimented with seed culturing techni-
ques. When an appropriate technigque was finally developed, expansion plans were
formulated. On 12 February 1976, MLHD extended ISE's Slough permit expiration
date to 1993. After recelving this extension and crystalizing expansion plans,
ISE submitted new applications to the Corps and the Central Coast Regional Coastal
comnission in an effort to gain access to the additional 20 acres of slough
watars that had been denied to them in 1973, Applications were submitted to
the Corps on 24 October 1977, and to the Central Coast Regional Coastal Commisg-
sion on 27 October 1877. A $50 application fee was required by the Corps; $250
accompanied the Central Coast Ragional Coastal Commission application.

Approximately one month later, on 22 November 1977, the Corps issued public
notice and inter-agency review.

On 9 January 1978, the Central Coast Regional Coastal Commission held a hear-
ing on the proposed acreage expansion. The commigsioners debated for two con-
secutive meetings. Finally, on 23 January 1978, a second hearing commenced which
wasg resolved in ISE's favor. The Coastal Commission issued approval of the twenty
acres on 7 February 1978.

1n mid-March of 1978, the Corps jssued approval. The expansion phase of
1SE's aguaculture activities in the Slough could thus commence. Seven years and
gix months had elapsed from the time the first application concerning the slough
acreage was submitted and final approval was granted by all agencies with juris-
diction in the matter.

(b) Hatchery Permits: When 1SE began the planning phase for the

hatchery operation in 1972, the operation was planned around the use of waste
water from the P.G.&E. power plant at Moss Landing. This involved gaining access
to the P.G.&E. discharge pipelines from the power plant, which are located
adjacent to the ISE hatchery. Hatchery waste discharges were also planned to

empty into these pipelines. Because of the jurisdictional and administrative
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complexity of the matter, it took ISE almost one year of hegotiating with the
California Water Quality Control Board and the Corps to get a decision as to the
permit procedure for such an operation. It was finally decided that ISE's water
source and discharge operations would be considered contributory to the P.G.gE.
discharge system, and would be covered under permits already held by P.G.&E,
On 6 December 1972, ISE signed a private contract with P.G.&E. The contract
gpecified that ISE would bay $600 per year and a small percentage of annual
profits to P.G.&E. for the right to use the effluent lines,

Construction of the hatchery complex began in early 1973, after building

pPermits were obtained from the Monterey County Planning Department. Because

Central Coast Regional Coasta]l Commission on 23 July 1973.53 The application
fee was $25,

{c) Water Intake Pipeline Permits: Poor water quality from the

P.G.SE. source system forced ISE to explore alternative water sources. 1In late

1976, an off-ghore Sea water intake system Was constructed. The events leading

On 6 October 1976, ISE filed a permit application for the off-shore intake
System with the Central Coast Regional Coastal Commission. pa $75 fee accompanied
the application., on 11 November 1976, ISE also requested permission from MLHD
to allow installation of the off-shore S€a water system because the system was
to be located ip Part on land within MLHD's jurisdictien, The system was approved
by MLHD on 9 December 1876, and by the Central Coast Regional Coastal Commission

on 13 December 1976.

On 31 December 1976, heavy storms in the Monterey pay destroyed the newly

installed Pipeline; Operations stopped.
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During the month of January 1977, ISE revised their original engineering
plans for the intake pipeline. On 2 February 1977, ISE submitted new plans for
the pipeline and a permit application to re-establish the intake system to the
Corps. A $100 fee was lncluded. On B February 1977, the plans wera aubmitted
to the Central Coast Regional coastal Commission. The Corps issued public notice
of the proposed pipeline on 31 March 1977.

The Corps spent time during the review period determining their jurisdiction
in the matter. They decided to approve the permit on the condition that the
Central Coast Regional Coastal Commission grant approval. At the same time,
the Central Coast Regional Coastal Commission decided to wait for a dacision from
the Corps before they made their decision. Thus, the lack of communication
between the agencies and the absence of any explicit aevaluatory criteria pro-
longed the process.

ISE could not afford to discontinue cperations. On 28 June 1977, 1SE
approached the Corps to gain approval for an interim intake pipeline. The
plans for the pipeline specified an inexpensive temporary water intake system
which would provide water until a judgment was jssued on the permanent system.

In mid-July, with still no word from the Corps, ISE requested gimilarx
approval from MLHD and the Coastal Commission. On 14 July 1977, ISE submitted
their request to MLHD and received approval that day. ©On 15 July 1977, ISE
asked the Coastal Commission for permission, and received it jmmediately. ISE
jnformed the Corps of the other two agencies' decisions. The COrps issued
approval on 29 July 1977. ISE then installed the interim pipeline.

on 21 July 1977, the Central Coast Regional Coastal Commission had igsued
a permit for the main system. ISE then notified the Corps of this development.
The Corpd, however, did not reach a decision on the main system until 7 October

1977. The Corps then notified MLHED, and MLHD granted approval of the main




71

gaystem on 8 November. All necessary permits for the permanent intake system

had been obtained.

The total time elapsing from submission of the first application to issuance
of the last permit was approximately one year and one month.

A gsummary of the entire ISE experience is presented in Chart 8.

(d) The Direct Cost of Public Regulations: The ISE Experience:

International Shellfish Enterprises spent $34,035 on the permit process. The

breakdown is as follows:

Elkhorn Slough

Administration: $30,000
Engineering: 20,000
Legal: 12,000
Permit Fees: 625
Total: §62,625 $62,625

Water Intake System

Administration: $6,500
Engineering: 2,500
Permit Fees: 700
Total: $9,700 $ 9,700
Hatchery
Administration: $3,000
Engineering: 9,000
Permit Fees: 810
Total: $12,810 $12,810

$83,135
—————

The total amount of time elapsing from application of the first permit to
issvance of the last was approximately ssven Years and four months. Total

capitalization of the venture over the past eight years has approached $1.5million.

E::::::::::::!!!!!!!!!!!!!.IIIIIIIIII---______.
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1 illion. al permi
Total future ocutlay requirements are estimated to be $10 million Tot Permit

expenditures represent approximately one percent of capital expenditures to dates,

4.4 Conclusmion

International Shellfish Enterprises, Inc., and Buchan Oyster Company have
had to spend considerable amounts of time and money acquiring those permits
hRecessary to conduct operations. By examining these two firms, three important
Points surface.

First, it was almost twice as expensive for ISE to acquire the necessary
pemmite to engage in oysterseed aquaculture as it was for Buchan to obtain those
NeCeRsary to sngage in oyster cultivation. In addition, it wag considerably
nore expennive for the oysterseed producer to operate, Both a hatchery facility
and a saltwater nursery are required. In fact, ISE has annual operating expenses
that nearly equal Buchan's total capital outlay.55 Greater capital requirements

and a higher permit acquisition cost both in temms of money and time have had a

Hubstant ja) impact on ISE, These factors made it extremely difficule for ISE

to continue to raipe operating capital, Private investors Were not attracted

't a sxmall businegs facing a high lavel of risk.

Yot, ISE wan attractive to a larger conglomerate, In March 1978, ISE was

purchased by American Factors Corporation {Amfac).56 Amfac has also acquired

Other corporations including an o4} manufacturer ang @ sugar producer. Amfac

may uke !5E

As Buchan States, "I have




16

had to go from marine biologist to economist to survive."58 When he is not
tending his crop of pi-valves, Buchan is brokering Eastern and Glant Pacific
oysters to wholesalers and restauranteurs acrogs the country.

Second,.it {s clear that there are few available oyster cultivation aites
left. Regulations which conserve and protect our coastal resouxce aeliminate
access to many of the most appropriate agquaculture sites. 1t is therefore much
more difficult for firms to engage in on-shore production. Furthermore, since
all of the available publicly-owned oyster allotment acreage is presently leased,
it is likely that few firms will be able to enter the oysater aguaculture fleld.

Third, it is obvious that obtaining a coagtal site does not ensuxra guccess.
As we have seen in this and the other chapters, the regulatory environment is
becoming more complex with time., Perseverance, political sophistication, access
to capital, and pusiness knowledge are all required if one is to succeed.

Thus, it is quite apparent that fow individuals will be engaging in oyster
aquaculture in California in the near future. Even if an enterprising individual
could obtain appropriate site and begin the acquisition proceaa today, production
could not begin for five to ten years.

Unless regulations are changed to provide for on-shore oyster aquaculture,
the handful of oyster aquaculturalists that are presently operating in Californial
will surely remain as the only producers of oysters and oysterseed for many 2

years to come.
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CHAPTER FIVE: aN ANALYSIS oF RESULTS

5.1 Introduction
—==-~cuction

the permit bProcess are offered.

5.2 Synopesis of Resultg

a) Direct Costs of tha Permit Procesg

regulatory agencies, The humber of permitg that had to be secured by each
firm wag a function of four variables: (1) the type of organism cultured;

(2) the cultivating technigque employed; (3) the location of the facility; and
(4) the year the Process wag initiated. Chart 9 compares each of the
aquaculture firms uged 45 examples in thig Paper. In addition to the
information Stated above, the total amount of money expended on the Process
and the tota] length of time required to complete it are Presented,

If one Critically examines the chart, it appears that, in general, the
greater the number of permits required, the larger the permit acquisition
exXpense. The cost of the process ranged from $400 to $34,000, and the
acquisition period ranged from three months to seven ang one-half vears.

Time requirements and acquisition expenses were generally lower for firmg

which began the process before 1969, ginece that year, a number of new
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SUMMARY CHART
Foderal
Ab Lab | abalone off-shore | Land 60 days
Private lLand
CMA | hbalone off-shore in s 440 |180 cays
County
Private Land
MAF Abalone On-shore in $22,705 |2 years
City
. ocean Private Land 2 years
SKOF | selwen R in $27,671
RrRanching county 135 days
Bottom and Public and
Coast | Oyster Rack private Land s 400 |30 days
in Bay
Public Land 2 years
Buchan | oyster Rack in s 9,310 5.7
80 days
Bay
on-ghore private Land
ISE | orte na and Public $85,135 123{'}";;5
See Raft oﬁgﬁn Vi)
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environmental, health, and safety laws have been enacted. New agencies have
been founded and given the responsibility for administering the many regqulationg

which have been generated by these laws. Aas 3 result, firms which have begun

the permit proceas in the 1970's have éncountered a more complex regulatory
environment and have had to spend more time and money acquiring permits than
firms which began ventures earlier,

A handful of factors contribute to this lenger acquisition pericd.
Aquaculturalists must spend time before ang during the process determining
which permita have to be obtained from the various agencies. After requirements
syrtace, Aquaculturalists must submit applications and then wait for each

agency to consider their proposals against a unique set of ¢riteria. Each

agencies involved, In addition, since no single agency is responsible for
coordinating the Activities of a11 agencies involved ipn the process, applicants
often must wait long Pericds of time for decisions, In some cases, decisions
have already been made by two agencies hyt neither wily issue jtg Judgment
until the other agency issues itg first. ohe final factor which contribute

to langthy acquisition periods is the lack of bureaucratje sophistication

Possessed by many beginning aquacul tural igtg, Most "aqua-pioneerg" are

aqua
quacultyre operations, When pPermits are being obtained, vital entrepreneurial

a
ttention jg removed from 8olving the critical economic, technical, andg
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engineering problems which must be solved if a new venture is to succeed.
this diversion of attention decreases the rate of a considered firm's progress
and increases the time it takes for that firm to yield economic returms.
Second, the permit process increases the uncertainty of success. Since each
agency poasesses the ability to veto an operation by simply not jasuing a
permit, it is possible for an aguaculturist to spend thousands of dollars

and many months of work on permit acquisition only to have the last agency
refuse to grant approval. Established firms which have previously obtained
the required permits for start-up operations are also subject to this uncertainty.
When an established firm seeks to expand cperations, management must return to
many agencies for additional permits. Again, there is no guarantee that all
necessary permits will be issued. Thus, the risk created by the permit

process is a gerious indirect cost to the aguaculturalist.

5.1 A Comparison of the Impacts of Direct and Indirect Costs

The purpose of this report was to determine whether the overhead monetary
cost attributable to the regulatory permit process serves as a major barrier
to the development of coastal aquaculture in california. After gathering data,
reconstructing permit experiences, and examining the results, it is this

author's contention that while the monetary cost of the process 1is indeed a

)

barrier to the development of agquaculture, it is not a major one. Rather, the

real barriers are the length of the process, the diversion of managerial ;

enargy, and the increased jevel of risk. taken together these costs are

insidiously and subtly impeding the development of a competitive coastal

aquaculture industry in California.

As has been noted previously. the range of acquisition expense varied

from $400 to $85,000. For firms which spent 1ess than $1000, permit acquisition
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expenditures were an insignficant amount when compared with capital outlaysg
of $90,000 to $680,000. Each of the firms which spent in excess of $20,000
on the permit process had capital outlays exceeding $400,000.

The largest percentage of total capitalization attributable to the
permit process for this set of aquaculture firms was 5,7 percent $85,135 of
1.5 million). While such a percentage represents a significant amount, it
is by no means overwhelming. Given an adequate amount of capital, aquaculturalistg
can absorb the dollar cost of the permit pracess although few rejoice at that
fact. What they cannot afford is the impact of the loss of time, managerial
enerqgy, and certainty. These costs are limiting the access of aquaculturalists
to mources of investment capital and in doing so are adversely shaping the

competitive structure of the industry.

5.4 The Impact of the Permit Process on Aguaculturalist's Accessibility to

Inveatment Capital

In terms of financial posture, there are two types of coastal aquaculture
firms.l The first type 1z the well-established, profitable business, Oyster
aquaculturalists have firm capital foundations and can therefore obtain credit
from banks. The second type of firm offers a Potential for high profits but
ts full of risk and uncertainty. Abalone, anadromous fish, oysterseed, and

lobster aquaculture venturas are virtually excluded from obtaining credit

from financial institutions. fThege firms must turn to personal savings
»

risk-capital lenders, or large corporations to meet their capital requirements.

a) Personal Savings
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b) Risk-Capital Lenders

There are two sources of ri

82

sk-capital: venture-capital companies, and

individual investors. The attractiveness of an investment to lenders of

rigk-capital is determined by the perceived relationship between the risk

involved in the investment and the potential return.3 Relative risks are

important since all investments possess some risk. In general, the greater

the riék, the higher the earning

for providing capital.

e on an investment must be to reward investors

In addition to risk, investors consider the liquidity of an opportunity - }

Liquidity is the ease with which

one can get his money out of a venture and

the length of time required to do so. \

The permit process contribu

tes to making aguaculture a high-risk venture

that offers low liquidity. &As has been noted, the process creates a high

level of uncertainty of success.

This uncertainty of success, coupled with

a normally high gusceptibility to natural disaster, disease, and mechanical

failure, lead to this high level

Liquidity is low because Crops cannot be harvested for at least one year

and sometimes as long as five ye

period as much as two and one-ha

of risk.

ars. The permit process can extend this

1f years. In addition, managerial energy is

diverted from problem-solving during the acquisition process which may further

extend this period. Few risk-capital companies and few individuals will invest

in a venture having an investmen

sarves to increase risk, decreas

t profile like this. In sum, the permit process

e ligquidity, and thereby discourage investors

from considering aguaculture opportunities.

¢) Large Corporations

This inability to obtain capital is forcing a

spent years perfecting cultivating techniques

quaculturalists who have

to submit %O takeovers by larger
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corporations that have access to investment capital.

The Atlantic-Richfield Company and American Factors Corporation are
already in control of two operations. Union 0jl Company is involved in the
affairs of another. At aquaculture conferences, representatives of other
large conglomerates hover over the pool of aqua-pioneers, monitoring each
fim's progress and looking for promising opportunities to arise.

Accessibility to capital is not the only advantage large corporations
have. Since they employ experienced legal staffs, complex regulations are more
easily contended with. For example, when the Occupational Safety and Health
Administration passed diving standards that would have sent Califernia Marine
Associates back to base one, ARCO's attorneys designed intricate and detailed
methods of getting around them.4

Thus, the brospective for the market structure of coastal aquacul ture in
California looks very much like the market structure of agriculture today. The
agriculture industry was once an almost perfectly competitive part of the
American economy. There were many small farmers who competed heavily to
Provide quality food for the lowest possible prices. Over time, however,
companies with unfarmlike names such as Tennecs, Dow, Standard 0il, and Kaiser
Aluminum diversified into agriculture and began displacing small farmers. Now,
for example, only three corporations—United Brands, Purex, and Bud Antle, a
company partly owned by Dow Chemical--dominate lettuce production in this
state.5 Family farms have given way to "agribusiness." The result has been
that consumers must now pay highér brices for food of poorer quality.6

The easiest way to ensure the lowest possible price for a high quality
good is to ensure a competitive market. The only way to ensure competition is

to support small business. Unfortunately, unless proponents of aquaculture are
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willing to commit themselves to changing the regulatory permit process and
creating ways to provide aquaculturalists with capital to begin, expand,
and operate their ventures, aquaculture will one day be known as

*aquabusiness."

5.5 Alternatives

In addition to the changes that must be made in the areas of law and
finance, fundamental values must be revised. To "farm” is to “cultivate.“T
Therefore aquaculture can be congidered farming. However, many Americans are
not convinced. They believe that "farming" must involve turning soil, spreading
fertilizer, planting, irrigating, and harvesting. If aguaculture is to reach
its potential as a food producer, many pelicy-makers, pureaucrats, and members
of the public must extend their notion of terrestrial faxming to the ocean.

It would be to the advantage of aguaculturalists to make a commitment to
educating the public and striving to be classified by local, state, and

federal governments as vfFarmers." Indeed fayming is one of the least regulated
jpdustries in America.

Attitudinal shifts and changes in classification are idealistic notions
which may or may not work in the long run. In the meanwhile, government must
make a commitment to provide credit for beginning ventures similar to its policy
toward terrestrial farmers. A report by the National Academy of Science8 on
aguaculture recommends that the Farm and Rural Development Loan Guarantee
Program of the United States Department of Agriculture be used as a model for
a program of financial assistance toO aquaculturalists. when a loan guarantee
jig made, it ensures a lender {usually a pank) that the government will repay
a loan if a venture that has borrowed funds fails. Thus, loan guarantees

eliminate all risk involved in lending to normally nigh risk ventures. A
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made: (g) Creation of a rermit register; (b) designation of a lead agency;
{c) creation ef a joint hearing Panel; and (4) Creation of ap administrative
advigsor knowledgeable in pPermit procedures.

1. Permit Register: 1 order to shorten the amount of time aquaculturalists

spend on determining which permits are required for theiy operations, a central
permit register could be created, The register would list and explain cach of
the permitsg required by local, state, and federal agencies. Permits would be
categorized by technique (pen rearing, ocean *anching, etc.) and Crose referenced
by organism. The register woulgd contain information such a filing fees,
Processing times, ang application requirements.

2. Lead Agency: A single agency could be designated to coordinate the

An applicant would file a master permit with the "lead" agency which would

then distribute copies to each federal, state, regional, county, and local
agency that appeared to hawve interest, These agencies would then respond with
specific requirements, applications, ang information. The applicant would file

the additional forms and submit the requested information to each agency,
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3, Joint Hearing Panel: Whenever more than one agency is involved in

the permit process of a venture, a joint hearing process would be instituted.
Tthe necessary applications would be filed with each agency Jjust as they are
now. After the filing stage, however, the applicant would be entitled to a
hearing before a panel composed of representatives from each of the agencies
involved. The hearing would conclude with the issuance of a collective
decision. Time would be allowed after this decision for each agency to again
conasider the proposal and render individual decislons.

A joint hearing panel may help to uncover interagency conflicts so that
they can be resolved. At the same time, individual agencies would be allowed
to issue separate decisions based on fact.

4. Administrative Advisor: The Marine Advisory Service of the National

Oceanic and Atmospheric Administration (NOAR)} was set up in part to help
aquaculturalists solve thelir technical, biological, and engineering problems.
while marine advisors have done a fine job of relaying information about
government, they have provided little information about how to contend with
the permit process.

The Marine Advisory function could be broadened to include helping
aquaculturists to solve political problems. Individuals knolwedgeable in
permit procedufes could provide a beneficial function for both the applicant
and the agencies involved. Since applicants can increase the length of the
permit process by failing to understand the highly complex regulatory
requirements of certain agencies, a marine advisor could help to expedite the
processing of a permit by providing the applicant with assistance. Bagencies
would benefit too because they would have more time to concentrate on aspects

other than permit issuance.
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businesses such as aquaculture. Each year new laws are introduced, and each

Year the regulatory environment becomes broader in 8Cope and more complex.

The effects of the costs of this complexity are Preventing the establishment

of a competitive aquaculture industry in California. Aquaculture is c¢lean
industry. It has the Potential to geénerate millions of dollars in revenue
while Promoting environmental quality. In order to encourage itg proper
development, federal, state, and local policy makers must sericusly consider
the role each requlatory agency plays in inhibiting the growth of aguaculture,
Consideration must, however, give way to changes such ag those presented in

this final chapter,

A e e e o L
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lahcclimation is the biochemical processa salmon experience as they move
from a fresh water habitat to a salt water environment.

14Smith, gupra at note 6.

lsnoland Wentzel, Professor of geonomics, San Francisco State University,

Market Impact Analysis: Silver King Oceanic Farms, 1973, p. 2. {Hereinafter

cited as "Wentzel.")

164,

17wentzal, p. 3, supra at note 15.

1814,

lgDressed weight is the weight of a fish after the head, tail, and

digestive system have been removed.

2Owentzel. p. 7, supra at note 15.

“ia,

%
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2 ,
2Sm;th, s:pra aL note 6.

5
Robert Crompton, Jr , former engineering aide and biochemist for Silver
King Oceanic Farms, Davenport Landing, California, personal communication,

February 6, 1978. (Hereinafter cited as "“Crompton.")

24
Cal. Stats., 1968, Ch. 202, p. 363, Sec. 2.

25
Cal. S5t ts., 1973, Ch., 398, p. B63, Sec. 2.

26

T. Roger aas, Vice President, Silver King Oceanic Farms, personal

communica.ion, June 28, 1977. ({(Hereinafter referred to as "Haas.'}

%K CREEK SITE

211, Permit ! ees: $ 10,000*
Land 'ptions: 15,000
Adm. Salaries: 54,000
Legislative Costs: .1,000
Legal Services: 20,000
Total: $100,000

i gurce- Dr. Charles Hazen, Jones and Stokes, Inc.
rersonal communication, April 24, 1978,

27ka1. Stat. . +} . Ch, 398, p. 863, Sec. 2, as amended by Cal. 5tats.,
1976, Ch. 367.

2BSKDF'5 permit acguisition experience was reconstructed by conducting

personil searches of agency files when possible and by telephoning agencies
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when personal searches were not possible. The dates and expenses shown have

been listed ae accurately as possibie.

2
gbacal ordinance.

3
oLocal ordinance.

31Cal. Pub. Res. Code, BE21080, 21089 (1972}, and, local ordinance.

3
2Local ordinance.

3
3Cal. Pub. Rea. Code, B21064 (1976).

34Cal. Pub. Res. Code 830601 (197€).

3533 y.5.c. 403 (1970).

36Cali£ornia Fish and Game Code, #1601, 1373.

7
3 californta Fish and Game Code, B6570, 1973.

8
3 33 U.8.C. 81342 (1972}).

39
2 Ccal. Adm. Code, B82000-2012 (1977).

4
oLocal ordinance.

41
cal. Pub. Res. Code, 830601 (1976).

42
33 0.5.C. 403 (1970).

43
cal. Pub. Res. Code, B3060} (1976).

Y4,

45
Haas, supra at note 27.

46rq.
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NOTES FRCM CHAPTER FOUR

Emil Smith Jr., Assistant Chief, Marine Resources Division, California

Department of Fish and Game. personal communicaticn, July 8, 1977 {(hereinafter

referred to as "Smith").

2
Smith, pexsonal communication, Auvgust 2, 1977.

Id.

4Under 86527 of the California Fish and Game Code {1973}, an oyster grower
who leases land fr a the State of California is required to plant oysters only
on the number of 'res for which hz or she pays. Rent is paid only on ten percent
of the allotted acreage in the first year, twenty percent in the second, thirty
percent in the third, and one hundred percent in each year following. Thus,

not all of the allotted acreage is presently cultivated.

5Ellinore M. Barrett, 'The California QOyster Industry," Fish Bulletin 123,

California Dejartmeni £ Fish and Game, 1963, p. 9 (hereinafter referred to as

"Barrett").

6Approximatel: severty-one percent of the oysters harvested in 1975 were
raised throu., botto:r - .lture t hniques. Source: Smith, July 8, 1977, supra

at note 1.

7Other lea . ng agents include cities, harbor districts, and private citizens.

8See California Fish and Game Code B86510-6536 (1973).

9Walter Dahlstrom Unit Manager, California Department of Fish and Game,
Menlo Park, Cali o nia, ;+ §.nal communication, August 2, 1977 (hereinafter

referred to as "D hlstrom ' }.
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lSWalter Dahlstrom, "California Shellfish Importation and Planting Report

1974-1975," Marine Resgurces Administrative Report 75-10, California Department

of Fish and Game, November 1975, p. 1.

16TVR Pillary, Coastal Aquaculture in the Indo-Pacific Region {London:

Fishing Mews Books), 1972, p. 89,

17:4.

183arrett, p. 84, supra at note S.

19Neil Puchan, owner and operator of Buchan Oyster Company, personal

communication, August 8, 1977.

2 . .
0Stanley C. Katansky and Ronald W. Warner, vpacific Oyster Disease and

Mortality Studies in California," Marine Resources Technical Report *#25,

california Department of Fish and Game, 1974, p. 50.

2l1a.

22Smith, supra at note 2; and Dahlstrom, supra at note 9.

234,
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24
J. R. Johnson, Morro Bay Oyster Company, personal communication,

August 8, 1977,

5
San Francisco Chronicle, "A Fat Farm for Seven Million Qyster," April 26,

1976, Section B, p. 7 (hereinafter referred to as "Chronicle").

26__ ., .
This statement is based on figures from Smith, personal communication,

July 8, 1977, supra at note l; and Fish Bulletin 166, "California Marine Fish

Landings for 1974," California Department of Fish and Game, p, 34,

27_. , . . .
Richard Eisenger, Operations Manager, International Shellfish Enterprises,

Inc., Moss Landing, California, personal communication, June 21, 1977.

28_ ., . . . . .
Richard Grossberg, former research associate with Pidgeon Point Shellfish

Hatchery, perscnal communication, July 29, 1977,

2
9"Economic Impacts of the U. 5. Commercial Fishing Industry," Centaur
Management Consultants, Inc., prepared for the National Marine Fisheries Service,

January 1975, pp. 254-255.

3OCalifornia Marine Fish Landings, #1161, California Department of Fish and

Game, 1972; California Marine Fish Lapndings, #163, California Department of Fish

and Game, 1973: California Marine Fish Landings, #166, California Department of

Fish and Game, 1974; and Chronicle, supra at note 25.

Ay,

32California Fish and Game Code, 86481 (1973).

3california Fish and Game Code, B80Ll (1973).

34 ilifornia Fish and Game Code, B56516-6537 (1973).
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35Frank Douglas, Business Manager, Coast Oyster Company, personal communi-

cation, July 22, 1977.

14.

37Nail Buchan, owner and cperator of Buchan Oyster Company. Petaluma,

california, personal communication, January 17, 1978. The following information
concerning Buchan Oyster Company's permit acquisition experience was obtained
by personally conducting file searches of Buchan's records. {Hereinafter

referred to as "Buchan.”)

3ehllotment #430-03 was granted to Buchan w . ., . for the purpose of
cultivating oysters consisting almost entirely of bottom culture with some
off-bottom culture in the form of tray and stack culture with the seed bearing
shell being supported by not more than 18" above the bottom," Source: california
Fish and Game Oyster Allotment #430-03, Public Legal Notice, January 27, 1971,

Novato Advance, Section B, p. 32,

3943 ysc 403 (1970).

4oThe U. S. Army Corps of Engineers has a specific review procedure set

forth in the Corps's Code. A thirty-day public review is required. An inter-
agency review ls also required. Source: "applications for Department of the
Army Permits for Activities in Waterways," Department of the Army, Office of
the Chief of Engineers, Washington, D.C., 20314, Pamphlet #1145-2-1, 1 October

1974.

4lThis statement is based upon this author's examination of Buchan's copies

of letters submitted to the Corps by opposing parties.

42.,1. pub. Res. Code, B306CL.
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43“Upon collecting the oysters from the oyster beds in Tomales Bay, they

will be sprayed with sea water at the bay site to remove mud and other debris,
They will be loaded in = dump +truck and transported to the Petaluma Plant and
unloaded ontq a4 conveycor where they will be placed onto a concrete opening table.
Here the oysters are individually opened and the meat is collected in stainless
steel buckets. At the same time, the shells are removed by a second conveyor
and returned to the dump truck and hauled back to the bay to be reused. The
shucked meat is then washed in a l5-gallon holding tank for several minutes and
spilled out onto a grading table where the meat is rinsed and graded according
to gize and quality and Placed in various sized containers. The containers are

held in cold storage until marketed. At the end of the day, both the opening

and grading rooms and equipment in contact with the oysters are washed thorcughly.”

Scurce: Letter from Neil Buchan to Donald Dalke, Chief of Permit Branch, San
Francisco Regional Water Quality Control Board, 364 14th Street, Oakland,

California, September 5, 1973.
44 . . .
California Fish and Game Code, 86510-6536 (1973},
Id.

46“A permit was granted (#T-75-16) allowing the . . . stingray fence,
substituting a pier for an overhead rail system and allowing the expanded oyster
racks." January 19, 1976, Marin County Department of Public Works, letter to

Mr. Neil Buchan.

47Buc:han, supra at note 37.
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49‘1"he following information concerning the permit process is taken from a

letter sent to the auther by Richard A. Eisenger, operations Manager, International

Shellfish Enterprises, Inc., March 6, 1978. (Hereinafter referred to as "Eisenger.")

50california Fish and Game Code, 86510 (1973).

5leal. Pub. Res. Code, B30601 (1976).

5233 ysc 403 (1970).

53cal. Pub. Res. Code, §30601 (1976).

54}\11 cost information relating to the permit process was furnished by

Stephen P. Henderson, President of ISE in a letter sent to this author on

July 17, 1978.

55Buchan, supra at note 37; and Elsenger, supra at note 49,

SGEisenger, supra at note 49,

S?Buchan, supra at note 37.
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NOTES FROM CHAPTER FIVE

1 :
Committee on Aquaculture, Board on Agriculture and Renewable Resources,

National Research Counsel, Nationaj, Academy of Sciences, BAquaculture in the
United States (Washington, D. C.: National Academy of Science), 1978, p. 149.

(Bereinafter referred as "NAS Report.")

2. ;
This range was determined by taking the lowest and highest "seed"

capital fiqures from the aquacul ture operations used in this paper.

3 ; . .
The discussion on risk and liquidity in investment is taken from:

George 5. Lockwood, An Analysis of the Constraints and Stimulants to

Aquaculture (Monterey, California: Monterey Abalone Farms), 1977, p. 54,

4Hugh Staton, General Manager, California Marine Associates, Cayucos, CA,

personal communication, July 27, 1977.

5 . . . .
See: Richard Merill, Radical Agriculture (New York: Harper and Row),

1976.

1d.

7Jean L. McKechnie, Webster's New Twentieth Century Dictionary of the

English Language (Cleveland and New York: World Publishing, Co.), 1971, p. 664,

BNAS Report, p. 70, supra at note 1.

gGerald Bowden, “"Marine Agquaculture in California: an Overview,"

unpublished paper, 1977.
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